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Experience Brings Forth . . - 


Lines hy a Landscraper 


) fee might infer that a chap wich the soil of centuries of farming 
bred in his bones and under his fingernails ought to produce a 
superabundance of herbiferous garlands and succulent edibles from a 
plot of rich alluvia, not too replete with broken bottles and scrap iron. 
Whether he strives to get a good garden for little money or spends 
good money for a little garden, the experiment is worth the gamble. 
It is truly a primal urge that causes a sedentary scholar to awaken with 
the woodpecker’s rap on the roof to grab his breeches and seize the 


spade for a foray in the realms of botany and entomology. 


Not being a born fisherman, I detest 
the fellow who abandons the rowboat 
and the reel for a measly purchase at 
the nearest fishmonger’s. Being a gard- 
ener, however, I see no harm in eking 
out my laudable vegetative ambitions 
with a budget of beans or a-head of 
cabbage produced by a professional 
muckland artist, or in relying upon the 
florist for enough sweet peas to make 
good the ones that did not grow for me. 


In this regard I renounce all cheap 
excuses which might be advanced for 
my shortcomings gardenwise. There 
are no careless boys to tramp the day- 
lights out of my dahlias. Nary a 
neighbor keeps a dog to blast my choice 
evergreens. The ordinance under 
which I pay taxes abolishes the nuisance 
of the home gardener—the clawing, 
sharp-toed hen. 

On the contrary, I live in a com- 
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munity where the best of advice can 
be had without asking for it, and 
where several renowned doctors of 
plant structure and deans of landscape 
carpentry are almost chummy with 
me at times. Moreover, my long list 
of erudite acquaintances includes men 
of rare discernment in matters of 
manure, as well as experts in soil-saving 
dams and damn-saving soils. To each 
and all of them I dedicate my noble 
efforts, sans regret and sans reproach. 

What I forget to ask them or they 
disdain to tell me I usually seek avidly 
in magazines and bulletins. Yet I 
have two neighbors who never system- 
atically studied the arboreal arts, but 
whose ardent toil is rewarded by a 
veritable rainbow of gorgeous bloom 
and a surfeit of salubrious saladry and 
kale. Not that I have the slightest 
tinge of envy in my make-up, but I do 
feel hurt about the unfailing success 
of those who have seldom courted the 
counsel of my wise professional friends. 
I often wonder why nature flouts the 


men of learning and caters to those 
with more sweat than sense. 


OWE these savants of the horti- 

cultural world more than mere 
personal coaching or neighborly garden 
guiding. For a brief time I was the 
editor of a suburban almanac and 
garden-lore book, in the absence of the 
real expert. Leaning chiefly on the 
accomplished specialists aforesaid, I was 
able to relay answers to perplexed 
readers at no apparent cost to our 
periodical’s reputation. In doing this 
I ventured to add only a few instruc- 
tions of my own vintage to the tested 
formulas prescribed by this neighbor- 
hood faculty. I shall point to a sample 
or two of these for what they are 
worth. 

Planning the side and back hedges 
depends considerably on the kind of 
adjoining neighbors you possess. For 
the really congenial ones, no hedge is 
indicated. For the ones who too often 
toss over mean remarks, old cans, and 
dead cats, you need a combination of 


BetTrer Crops WiTH PLant Foop 


shrubs that afford permanent _bar- 
riers. I suggest using blackcap bram- 
bles, set two feet apart, with a generous 
spring combination of beggar lice, 
poison ivy, nettles, or anything that 
blocks both vision and visits. 

“From the first of June to the middle 
of September, the wise gardener will 
undertake only what he can do in half 
his leisure time,” is another common 
rule. The trouble here lies in figuring 
out exactly what half of your leisure 
time is equal to. One is so often 
tempted to spend more than half of this 
allowance of leisure on the links, or 
over at the neighbor’s sampling mint 
julep, or showing him how to prune 
his potatoes. It is far wiser to leave 
this calculation to the wife. She keeps 
better track of the leisure of her spouse 
than any other person in the universe. 
And she can also cut it in half much 
quicker than others. 

“You may rely upon receiving gifts 
of plants from neighbors and old 
friends, who are deeply touched by 
your earnestness and industry.” This 
is also subject to reservations. I have 
a neighbor lady with an expansive and 
expensive garden, and each time we go 
there to admire it she finds some exotic 
specimen to load me down with. At 
the insistence of my frugal wife and 
with a certain inbred Scotch instinct 
to boot, I totter homeward with bushel 
baskets of Nepeta mussini, Thalictrum, 
or Henchera, and then work beneath a 
waning moon and amid a bevy of 
mosquitoes trying to- give these pre- 
cious plants a decent burial. 

Then there cometh that dowager 
who mothers my wife, bringing us 
some cute flowering weeds she located 
on one of her dizzy rambles, telling us 
to use them in our wild-flower nook. 
Luckily, none of us have hay fever or 
asthma, because the stock she un- 
loaded on us accounts later for the 
highest pollen record ever wafted on 
the suburban breeze. 

“Avoid all ugly flower-holding con- 
trivances for your gardens and lawns.” 
After years of fertile invention and 
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original design, I endorse this rule 
completely. The list of bizarre effects 
successively tried on my premises have 
caused some doctors to drive in with 
patients for the asylum, through nat- 
ural mistake of location. The contrap- 
tions include old cart wheels and auto 
tires discreetly laid down in sod and 
seeded to moss roses, Uncle Ike’s 
steamer trunk filled with fertility and 
sown to phlox, an abandoned wire 
bedspring used to train sweet peas 


and morning-glories, and a clump of 
golden glow burgeoning in a length 
of salvaged sewer pipe. 

I have had to quash this imaginative 


instinct for “different” floral acces- 
sories. The junk dealers woke me up 
too early and often, outbidding each 
other for the right to remove these 
articles at the end of the season. 


ORTHERN gardening on old soils 
amid the breeding grounds of all 

the voracious insects known to your 
state entomologist is a great aid to 
stamina and honestly applied sunburn. 
Despite lice on my turnips and slugs 
on. my tomatoes, despite long winters 
and short asparagus, I would not trade 
my honest hours with the hoe for all 
the automatic bounty of the tropics. 
I thoroughly enjoy attending con- 
ventions of landscrapers and_horti- 
cultural wizards. I try to appear dis- 
cerning and appreciative while stroll- 
ing down the bosky aisles of a flower 
show with the lady secretary of the 
Nineteenth Ward Home Grounds 


5 


Circle, in technical conversation with 
the herb specialist from the State 
Society. 

“Notice that exquisite blend of color 
in that fine Aquilegia,” remarks the 
plant physiologist, and I hastily stop 
to admire the geraniums, when I should 
have nodded with deep conviction at 
the columbines instead. Or the learned 
lady finally catches me off base by 
naively asking whether I prefer Lilium 
candidum or Lilium superbum, and all 
I can stutter back is that I usually 
admired the lily of the valley most 
of all. 

Why the dickens so many folks in- 
sist on calling “baby’s breath” by the 
cognomen, Gypsophila, or mother’s 
old back-yard favorite, the bleeding 
heart, as Dicentra, or little old forget- 
me-nots as Myosotis just makes it 
tougher for the roughnecks like my- 
self to get imbued with culture and 
good influences. 

It’s rather risky that way too. If a 
tyro gets verbal orders to whack off 
Polygonum aviculare and he mows 
down Polygonatum giganteum through 
mistaken identity, his cultured frau 
will be the first one to horrify his 
harassed soul with the awful news 
that he doesn’t know knot-weed from 
Solomon’s Seal. 

But regardless of such notions and 
complexities, the improvement of our 
domestic landscape by the devoted 
labor of so many amateurs gets my 
lasting support and commendation. 
As I observe the trend outward from 
narrow apartments and tiny city lots 
to wider and greener spaces, it strikes 
me that we are bound to raise a gen- 
eration of youth with finer sensibilities 
toward the lasting values—which some 
folks of our own generation. may have 
lost in the rush for profits. 

Thanks to such ambitious and stal- 
wart gardeners as myself, I need not 
pull down the parlor car window 
shades when riding into the cheaper 
suburbs of our big cities, for fear of 
seeing so many ash piles and junk 

(Turn to page 41) 
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Fertilizer for grass was almost unheard of by cotton, corn, and tobacco farmers until 


soil conservation became their objective. 


The March of Progress 


in Soil Conservation 
By y W Sargent 


Soil Conservation Service, Spartanburg, South Carolina 


HE march of progress in South- 

eastern agriculture is almost fan- 
tastic. Advances in production of food 
and fiber are being made along a broad 
front including research, understand- 
ing, marketing, processing, transporta- 
tion, machinery and equipment, land 
use and treatment, seed, fertilizer, etc. 

Whatever the advances along the 
whole front, they are due largely to 
the development and use of scientific 
knowledge to meet the problems of 
our day. We might do a little bragging 
about progress, but there is danger in 
complacency. There is no reason for 
leaning on our oars. The job of ade- 
quately clothing and feeding all of our 


people and helping clothe and feed 
people of the world is a tremendous 
task. We now know it is unwise to 
exploit and abuse our resources to meet 
current needs. 

Let’s narrow our field of thinking 
and review progress made during recent 
years in a few phases of agriculture in 
which most of us are vitally interested. 
I believe they are good indications of 
progress on the whole front: 

The upward trend in the production 
of seed of grasses and legumes needed 
for land improvement and forage is 
noteworthy. In the early ’40’s only a 
few thousand pounds of Suiter’s grass 
(Kentucky 31), tall fescue, seed were 
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Fig. 2. 


Heavy equipment, privately owned, furnishes power to build terraces, dig the canals, 


make farm ponds, and convert handicapped or idle land into useful, working acres. 


available. In 1949 more than 10 mil- 
lion pounds of this valuable grass seed 
were harvested in soil conservation dis- 
trict activity. These 10 million pounds 
of available seed plus much more of 
which we have no record had already 
been exhausted by early March 1950. 

Take another example. In 1935 
there was one packet of two pounds of 
blue lupine in the United States. Al- 
though lupine had been grown in the 
Orient for 2,000 years, no progress had 
been made in the use of this crop in 
our country. Largely through soil con- 
servation district activity, more than 50 
million pounds of blue lupine seed were 
harvested in the spring of 1949. This 
may mean an end to the ever-increasing 
dust storms in the peanut belt of the 
Southeast. 

Increase in the use of Caley peas, 
sometimes called wild winter peas or 
Singletary peas, is impressive. Alabama 
and Mississippi alone now produce sev- 
eral million pounds of this seed an- 
nually. In at least two of the soil con- 
servation districts of Alabama, farmers 
harvested about a million pounds in 
1949. It is a valuable grazing and soil- 
improving plant, which with proper 


management is self-perpetuating. 
Sericea, sometimes referred to as 


poor-land alfalfa, was scarcely known 


15 years ago. Last year, farmers in soil 
conservation districts in Georgia, Ala- 
bama, and the Carolinas harvested 
nearly 15 million pounds of sericea seed. 
Not only does sericea provide good 
grazing, but with good management is 
a valuable hay crop well-suited to 
rough land conditions. 

Crimson clover is not a new crop, 
but it has recently increased and spread 
into new territory. Alabama conserva- 
tion farmers harvested more than 10 
million pounds of seed last year. 
Georgia farmers produced even more. 
One county in Alabama—Autauga— 
produced almost one million pounds 
last year—mostly the reseeding strain. 

Annual lespedeza, for all practical 
purposes, was introduced in the Pied- 
mont section of the Carolinas by the 
Soil Conservation Service. A surplus 
of seed was harvested last year in the 
Carolinas, Virginia, and Tennessee. 

There has been a substantial increase 
in the amount of all the white clovers, 
particularly ladino, and in_ button 
clover. 
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Crimson clover is no longer confined to isolated areas. 
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It can be found almost anywhere 


soil conservation is practiced in the Southeast. 


We have had a lot to do with a more 
extended use of some 20 previously 
unused crops in this region. Others 


include bicolor lespedeza, hairy indigo, 
Pensacola Bahia, Pangola, kudzu, cro- 
talaria, Coastal Bermuda, rye grass, and 
we have been instrumental in a far 
more extensive use of Dallis grass, 
orchard grass, alfalfa, and pine trees. 

Let’s take a look at the soil amend- 


ment materials—fertilizer and lime. 
During 1948, the soil amendment in- 
dustry produced some 40 million tons 
of fertilizer material for use on the 
land. Forty million tons will load a 
string of freight cars—30 tons to the 
car—reaching three times across the 
continent from New York to San Fran- 
cisco. But the most -significant thing 
in this connection is not the amount 
produced or consumed, but how it was 
used. 

Ten years ago, most material of this 
kind was used on row crops. Now 
more than 50 per cent of it is used on 
grasses and legumes to improve grazing 
and soil conditions. We have actually 
begun to exchange fertilizers and min- 
erals with the soil for grasses and leg- 
umes in a better agriculture. 


As to farm equipment, forty years 
ago there were about 2,000 farm tractors 
in the United States. Thirty years ago 
the number had increased to about 
200,000. In 1949, it exceeded 214 mil- 
lion. In that same year there were 
14,000 contractors in the nine South- 
eastern States using improved types of 
farm equipment to assist soil conserva- 
tion districts in getting conservation 
measures applied to the land. Ninety- 
five per cent of this type of work that 
was “hired” was done by farmer-con- 
tractors. The replacement value of this 
equipment alone was $220,000,000. 

But some will ask, “What is the 
value of all this?” “What is it worth 
to have an abundance of planting seed 
and fertilizers and farm equipment?” 
The answer is: There is no value in 
these things without soil and soil fer- 
tility. 

One thing to which we point with 
pride is the scientific use and treatment 
of the land. Where the Soil Conserva- 
tion Service has made its big contribu- 
tion is in determining the capability 
of various lands and building a soil 
conservation program on them, not only 


(Turn to page 38) 





Neglected Plant-food Elements 
By Benjamin Wolf 


Bridgeton, New Jersey 


HE failure of certain soils to pro- 

vide sufficient quantities of all the 
elements necessary for crop growth has 
already cost the American farmer con- 
siderable money. There is a good 
possibility that in the future there will 
be even greater losses due to these 
shortages unless prompt and effective 
means are taken to make up the defi- 
ciencies. 

There are at least 12 chemical ele- 
ments necessary for plant growth taken 
up from the soil. These are sitrogen, 
phosphorus, potassium, calcium, mag- 
nesium, sulfur, iron, manganese, boron, 
copper, zinc, and molybdenum. Con- 
siderable emphasis has been placed on 
the first three or “major” elements, 
guaranteed in mixed fertilizers as per- 
centages of nitrogen, phosphoric acid, 
and potash. The remainder of the 
group have been generally neglected 
and usually have been applied, if at 
all, with lime or as impurities in fer- 
tilizers, manures, bone, and _ other 
sources of organic matter. Because of 
the general lack of attention to all 
but the first three elements (primary 
or major) and also due to relatively 
smaller needs of the latter group, they 
have been labeled “minor,” “trace,” 
or “secondary” elements. 


Importance of Trace Elements 


In no way should we consider this 
latter group to be of minor importance 
in the needs of the plant. On the con- 
trary, every essential element is of 
equal importance. This is as true for 
molybdenum as it is for nitrogen, even 
though a few ounces per acre of the 
former will satisfy crop needs and in 
some cases more than 100 lbs. per acre 


of nitrogen are needed. 

Shortages of the trace elements affect 
plants in different ways. Some of the 
specific effects of shortages will be 
discussed later under each element. 
Generally, a shortage of trace elements, 
as in case of the primary elements, 
markedly affects yields of crops and in 
many cases quality as well. There is 
some evidence that at least some of 
the trace elements are important in 
keeping plants healthy. It is not yet 
known whether these elements actually 
prevent diseases or discourage insect 
attack or whether they help plants 
recover more quickly from such at- 
tacks. Perhaps it is a combination 
of both. The story on this phase has 
not been fully revealed but when it 
is, it promises to be an ‘exciting chap- 
ter in man’s fight against certain plant 
diseases and perhaps some insect at- 
tacks as well. 

Another importance of at least some 
of the trace elements seems to be in 
making plants hardier to lower tem- 
peratures. This can be very important 
in such crops as peaches, apples, straw- 
berries, and other plants that bloom 
or have fruit in cold weather. 


Why Deficiencies Are Increasing 


There are several reasons for the 
increasing number of deficiencies of 
these neglected elements. Many of 
these reasons have to do with the inten- 
sification of agriculture. The growing 
of several crops per year on the same 
land has greatly increased the removal 
of these elements from the soil. This 
is especially serious with some elements 
which were never too plentiful in the 
light soils. The very intensification 
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speeded up the destruction of organic 
matter which for centuries had been 
a storehouse of available supplies of 
these and the major elements as well. 
Not to be overlooked is the fact that 
with better fertilization with the major 
elements, plus the use of more power- 
ful strains of seeds and better culti- 
vation practices, greater yields were 
obtained. A trace-element supply sat- 
isfactory for 5 tons of tomatoes per 
acre is totally inadequate for 10 tons. 
In many cases, lack of the trace ele- 
ments has become a limiting factor in 
obtaining higher yields. 

Coupled with the intensification of 
agriculture, there have been the puri- 
fication of agricultural chemicals used 
as fertilizers and the almost complete 
lack of organic materials applied to 
the soil. Formally, crude materials 
made up much of our fertilizers. As 
a result, the fertilizer analysis was low 
but it did carry considerable amounts 
of iron, magnesium, copper, etc. Like- 
wise, manure, bones, blood, and other 
organics added liberal amounts of these 
elements. At the same time the addi- 
tions of organic matter helped to keep 
some of these elements in an avail- 
able state and also reduced the loss 
of them from the soil by helping to 
control both erosion and leaching. 

Today this has been changed. Chem- 
ical salts of high analysis with low im- 
purities (trace elements) make up our 
fertilizers. In most fertilizers, the or- 
ganic materials are completely or al- 
most completely eliminated. As a re- 
sult, the trace-element content is low 
—often too low for crop needs. 


Where Deficiencies Are Generally 
Found 


There are certain areas in the 
United States where a preponderance 
of these deficiencies occurs although 
no soil area is immune to deficiencies 
of all the elements. One of the worst 
areas as far as number and variety of 
deficiencies is the Coastal Plain ex- 
tending from Long Island through 
Florida. The soils in this area are 
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derived from relatively new marine 
deposits and as a rule have little hold- 
ing capacity for nutrients. They are 
light, open soils that have been sub- 
ject to heavy leaching. Also many of 
these soils have been intensively culti- 
vated. 

Muck soils also have shown some 
traceelement shortages. Despite the 
high content of organic matter, re- 
ports of response of additions of boron, 
manganese, and copper have been 
noted. 


Effect of Certain Soil Treatments 
Upon Trace-element Deficiencies 


Effect of Lime: Lime, because it in- 
fluences pH (acidity or alkalinity) of 
a soil, has a marked effect upon the 
solubility of the trace elements. As 
an acid soil is limed so that the pH 
approaches 7.0 (neutral point, i.e., 
neither acid or alkaline), the amounts 
of available iron, manganese, zinc, 
copper, and boron are greatly reduced. 
Many a soil has been made deficient in 
boron by large additions of lime.* 
This has also been true for iron, man- 
ganese, copper, and zinc. It is the 
amount of available nutrients present 
and not the total amount which may be 
locked up in the soil that decides 
whether a plant will suffer from de- 
ficiencies. ‘The author has seen plants 
completely stopped because they lacked 
a few ounces of available iron per 
acre although the soil had tons of 
iron. When less than 4 lb. of iron 
sulfate per acre was sprayed on the 
leaves, these plants resumed healthy, 
normal growth. 

Application of lime to an acid soil 
increases rather than decreases the 
supply of available molydenum. Also, 
applications of lime supply calcium and 
if dolomitic materials are used will 


provide magnesium as well. 


*In fact, for many years farmers in Southern 
States refused to use lime, fearing crop reduction. 
Much of the adverse effect on crops grown on 
these poor Coastal Plain soils was due to im- 
mobilization of boron. When the true cause of poor 
results with lime was determined, sufficient boron 
in the form of borax was added. Today, greater 
| yields are being produced by use of both lime 
and borax. 
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Effects of Phosphates and Arse- 
nates: Large applications of phosphate 
and arsenates help reduce the available 
supply of elements such as iron, man- 
ganese, and zinc which form insolu- 
ble phosphates or arsenates. The 
“locking-up” of these trace elements 
is not very serious except on the light 
soils which already contain relatively 
small amounts of the elements. This 
process is also more severe when it 
takes place on soils that have been 
limed. Again this affects the farmers 
who are intensively cultivating these 
soils. 

Sulfur: This element is provided in 
fairly large quantities as part of ordi- 
nary superphosphate or sulfate of am- 
monia. Near industrial areas or large 
cities, fairly large amounts of sulfur 
are present in the air as sulfur dioxide. 
This is brought down into the soil 
with rain and snow. Most sulfur de- 
ficiencies have been reported on west- 
ern soils, sulfur being particularly use- 
ful in alkali soils. Here it is used to 
depress pH as well as supply elemental 
sulfur for crops. There have been no 
verified reports in recent times of the 
deficiencies of this element in heavily 
fertilized areas in the East and prob- 
ably there will not be as long as phos- 
phorus in the mixed fertilizer is pro- 
vided by ordinary superphosphate. 

Not too long ago, there was made 
available the double or triple super- 
phosphate. If there is ever a con- 
siderable reduction in price of this 
type of phosphate, we may expect more 
of it to show up in mixed fertilizer. 
If it becomes the source of phosphate 
most generally used, we can expect 
deficiencies of sulfur in our lighter 
soils that are cropped to vegetables 
such as cabbage, broccoli, radishes, 
and beans, and to the legumes such 
as alfalfa. Sulfur-deficient plants have 
a pale sickly color much like nitrogen- 
deficient plants. 

Calcium: In the field it is difficult 
to distinguish between the effects of 
calcium deficiency and low pH values, 
since the two go hand in hand. How- 
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ever, it is believed that some of the 
ill effects of low pH are due to short- 
ages of calcium. Since application of 
lime corrects the low pH and also 
provides calcium, usually there is no 
difficulty with calcium deficiencies on 
limed land. 

There are some exceptions. On very 
light soils with low organic matter 
content, only a small amount of cal- 
cium will be present even at pH val- 
ues of 7.0. The author has obtained 
increased yields of lima beans and peas 
at such pH values by use of gypsum, a 
compound having no effect on pH but 
supplying both calcium and _ sulfur. 
Where such responses were obtained, 
the soil contained about 300 lbs. of 
available calcium per acre and plants 
showed no special deficiency symp- 
toms. 

Besides gypsum, it is possible to 
apply coarse limestone to such soils. 
There is some indication that such 
treatments improve calcium levels and 
growth without having marked changes 
on pH. 

Soils that are kept acid for such 
crops as white and sweet potatoes, 
rhododendron, azaleas, etc. may have 
shortages of calcium. There is less 
likelihood with white potatoes than 
with the other crops because the former 
usually has been fertilized with large 
amounts of phosphates. Here again, 
the phosphates are good carriers of 
calcium. The use of large amounts 
of phosphates for crops grown on low 
pH or acid soils is usually worth- 
while. However, like any other good 
practice, it may be overdone. In such 
cases excess phosphates may lock up 
other trace elements such as copper, 
iron, manganese, and zinc. If the 
pH is very low, a small amount of 
lime can and should be used even 
on these crops, especially where the 
calcium is also low. If the pH value 
is already above 5.0 it is best to use 
phosphates alone wherever possible. 
If, however, the phosphates are high 
and pH above 5.0 it would be wise to 


use gypsum, neutral calcium carrier. 








12 


Magnesium: Magnesium is a vital 
part of chlorophyll, the green color- 
ing matter of plants. Where shortages 
of magnesium exist, there is usually 
lack of green color betweeii the veins 
of the leaves. Since magnesium can 
be removed from older parts of the 
plant to the newer growth, the older 
leaves are usually affected first. Not 
all plants are affected in the same man- 
ner. Blueberries, Ranger sweet po- 
tatoes, and some other plants show a 
reddening of leaves when magnesium 
is deficient. It must also be remem- 
bered that as with other elements, mild 
deficiencies of magnesium cause crop 
reduction without giving any external 
symptoms. Magnesium deficiencies 
occur most often and are most severe 
on light acid soils. Crops such as 
sweet potatoes are often seriously af- 
fected, although the deficiency has been 
observed in the field on white pota- 
toes, azaleas, rhododendron, snap 
beans, tomatoes, and even corn. 

For those plants which can be grown 
on limed soils, it is easy enough to 
prevent magnesium deficiencies by 
proper use of lime. Not all liming 
materials contain enough magnesium 
to supply crop needs. However, there 
are enough dolomitic (high magne- 
sium) liming materials to prevent any 
magnesium deficiencies. Research has 
shown that when the available mag- 
nesium drops below about 25 Ibs. per 
acre, there is a good possibility of se- 
vere magnesium deficiency. For best 
results the level should be kept over 
100 lbs. or more per acre. At least 
occasional use of dolomitic limestone 
will keep sufficient magnesium in the 
soil. 

Even for plants that have to be 
grown under acid conditions, it is 
possible to occasionally use dolomitic 
limestone. The amounts should be 


small, 500 Ibs. or less per acre, and 
should be used only after a careful pH 
test is taken. 

Where pH value doesn’t permit the 
use of lime and there is need for mag- 
nesium, it is possible to add a solu- 
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ble magnesium salt in the fertilizer or 
as a spray directly to the leaves. 

Iron: Most soils contain large quan- 
tities of iron. However, most of it 
is present as ferric iron which is un- 
available for plants. The ferric iron 
is reduced to ferrous iron, a form 
which can be utilized by plants. Nor- 
mally, a certain amount of reduction 
takes place in all soils and is sufficient 
to meet crop needs. However, a high 
pH value and large amounts of phos- 
phates tend to keep iron in an un- 
available state. Such conditions not 
only limit the amount of soluble avail- 
able iron in the soil, but what is 
equally serious will often make iron 
useless even when it has been ab- 
sorbed by the plant. 

Iron deficiencies are more apt to 
occur on acid-loving plants such as 
rhododendron, azaleas, and blueberries 
which have a high requirement for 
iron. Nurseries are often troubled by 
iron deficiencies. At first, a mild de- 
ficiency will cause no more than a 
stunted growth. As the deficiency 
becomes more severe, considerable 
mottling or loss of color may occur. In 
extreme cases, leaves may be paper- 
white and death of the plant is quite 
possible. 

Even the most serious deficiencies 
can be overcome by means of ferrous 
sulfate sprays. This seems to be the 
most practical solution since a few 
ounces of ferrous sulfate will correct 
the situation for the time being. Cor- 
rection through soil applications re- 
quires much larger amounts and may 
be difficult to obtain unless some 
fundamental soil changes are made. 
This involves lowering the pH, which 
may take some time. 

Considerable work has been done to 
show that it is not only the total 
amount of available iron but rather 
its ratio to available manganese which 
is important. That is, an iron de- 
ficiency in many cases is nothing more 
than a manganese toxicity and vice 
versa. One can readily see that con- 
siderable care must be exercised in fer- 
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tilizing with iron salts so that manga- 
nese deficiencies are not induced. 

Besides this difficulty, soluble iron 
salts applied to normal soils soon 
oxidize so that the iron is in the fer- 
ric or unavailable state. True, some 
of this may be again reduced to avail- 
able iron by organic matter or during 
wet periods. However, this uncer- 
tain reaction cannot be depended upon 
to supply sufficient iron in case of 
existing deficiencies. About the only 
time that soil applications of iron 
seem to be justified is when total iron 
content in the soil is very low and 
added iron becomes a reservoir for fu- 
ture crop needs. When such additions 
are made, fairly large supplies of man- 
ganese must also be made lest the ratio 
of iron to manganese be upset and a 
manganese deficiency result. Gener- 
ally, an addition of 25-50 Ibs. of ferric 
oxide per acre should be ample even 
on soils with extremely low iron con- 
tents. If ferrous sulfate or other more 
soluble iron salts are resorted to, 10 
lbs. per acre should be sufficient. 
Larger amounts may be injurious until 
some of this application is. oxidized. 

Manganese: Manganese in the soil 
behaves much like iron. The man- 
ganic or oxidized forms of this ele- 
ment are unavailable to plants. The 
manganous or reduced forms: are uti- 
lized by plants. As with iron, large 
amounts of lime and phosphates or 
arsenates tend to lower the concentra- 
tion of available manganese. 

Because of these facts manganese 
deficiencies occur most often on in- 
tensively farmed soils. A shortage 
of manganese ultimately reveals it- 
self as a yellowing or chlorosis of 
leaf areas between the veins. It pri- 
marily affects the younger leaves but 
may be present over the entire plant. 
Ornamentals, legumes such as beans, 
and alfalfa, oats, spinach, and many 
other crops including peaches have 
been affected by shortages of this ele- 
ment. Application of manganese to 
peaches has increased vigor of tree 
and given peaches of larger size and 
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better quality. There is considerable 
evidence that such trees are more re- 
sistant to disease. 

Because the total amount of man- 
ganese in the soil is invariably much 
smaller than that of iron, deficiencies 
of the former occur more often. There 
is also more need for soil applications. 
To correct deficiencies which have oc- 
curred, sprays of soluble manganese 
seem to be the answer. However, in 
preventing deficiencies, a soil appli- 
cation of the manganese seems to be 
justified. Applications of manganous 
sulfate at rates of 5-150 Ibs. per acre 
have been used with considerable suc- 
cess. Care should be taken that the 
larger applications are not made to 
acid soils lest considerable damage oc- 
cur from excess soluble manganese. 
In fact, soil applications of soluble 
manganese should not be made to acid 
soils unless the supply of available 
manganese is shown by soil tests to be 
very low. 

Boron: This element has received 
considerable attention in the last two 
decades. It is now apparent that 
shortages of it are responsible for a 
number of so-called diseases among 
which are “cracked stem” of celery, 
“black spot” of beets, “measles” and 
“corky core” of apples, and “yellows” 
of alfalfa. Lack of boron affects the 
growing point of shoots and roots. 
A mild deficiency slows growth but 
in a more advanced stage, the growing 
points of the plant are definitely af- 
fected. In many plants, this is shown 
as a cracking. Certain types of crack- 
ing in sweet potatoes, radishes, apples, 
beets, pears, and plums are examples 
of this type of injury. Death of the 
growing point occurs in many cases. 
Tipburn of lettuce and dieback of 
apples and peaches, with or without 
rosetting, are examples of this latter 
type of injury. 

Boron is also essential for seed set- 
ting, and poor seed set of certain plants 
such as crimson clover has been mark- 
edly improved by additions of this ele- 
ment. 
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As has been previously pointed out, 
boron availability is markedly af- 
fected by lime applications, becoming 
less available as lime is increased. 
There is considerable evidence that 
not only pH but ratio of calcium to 
boron is involved. Boron is quite 
soluble under acid conditions and 
much of this element may be removed 
from very acid soils. After consid- 
erable leaching, such soils may fail 
to supply enough boron for crop needs. 
These soils invariably are a problem 
when limed because liming even fur- 
ther reduces the available supply. 

Boron deficiencies are also increased 
during dry weather. Many a soil that 
previously has had no history of boron 
deficiency will fail to provide sufh- 
cient boron after a prolonged period 
of drought. 

Plants vary considerably in their 
boron requirements. Alfalfa, cauli- 
flower, broccoli, apples, and clovers 
have high requirements while the 
cereals such as corn, rye, oats, and 
crops such as potatoes and snap beans 
have relatively small requirements. 
Boron deficiencies of the former group 
have occurred quite often but field 
examples of boron deficiency in the 
latter group are quite rare. 

In most soils there is a relatively 
small differential between deficient 
and toxic amounts of boron. This 
is more pronounced in the light soils 
and with certain crops. In some cases, 
a 10-lb. application of borax per acre 
will supply sufficient boron for crop 
needs, while if this amount is in- 
creased to 20 lbs. per acre, toxicity 
due to excess boron may be produced. 

Deficiencies due to boron can be 
corrected by applications of borax or 
other boron compounds directly to the 
soil or by sprays of soluble boron com- 
pounds directly on the plant. The 
soil applications are entirely practical 
and have been most generally used. 
There is some justification for includ- 
ing some borax with all fertilizers— 
about 5 lbs. per ton—on Coastal Plain 
soils, especially those that have been 
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well limed. Since borax readily 
leaches from soils, there is little danger 
of accumulation. However, care 
should be exercised to avoid toxic 
amounts. 

Copper: Very little attention has 
been given to this element in many 
parts of the country. Applications 
of copper have been made indirectly 
for disease control. In many cases, 
increases in crop yields due to ap- 
plication of copper fungicides such as 
Bordeaux, yellow-Cuprocide, etc. have 
been noted even though no plant dis- 
eases were apparent. There is some 
indication that copper even when ap- 
plied to the soil helps to stop certain 
plant diseases or at least to make such 
diseases less effective. The symptoms 
of deficiency due to this element for 
most plants have not been too well 
described. Mild deficiencies slow 
down growth and slight yellowing 
of leaves is apparent. Under more 
severe deficiencies considerable die- 
back of trees has occurred, and yellow- 
ing of leaves is much more pronounced. 
Copper has been used for a number 
of years on muck soils to give better 
color to onions. The muck soils seem 
to be especially in need of copper, al- 
though recent studies have indicated 
that the light Coastal Plain soils are 
also in need of this element. It has 
been used with considerable success 
in the Everglade regions where agri- 
culture without copper does not seem 
possible. It has also been put to very 
good use in other portions of Florida 
for various crops including vegetable, 
flowers, citrus, and pastures. 

Deficiencies of this element can be 
corrected by addition of soltible cop 
per salts to the soil or by sprays di 
rectly to plants. Additions of 10-20 
Ibs. copper sulfate per acre on the light 
soils are generally sufficient, but much 
larger amounts (about 100 Ibs. per 
acre) are needed on the muck Soils. 
Sprays of the copper fungicides seem 
to be sufficient to correct deficiencies 

Zinc: As with copper, this element 
is important in disease control. Much 
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of the response to zinc has been noted 
when various zinc compounds have 
been originally applied as fungicides. 
However, plant response has occurred 
even when no disease has been appar- 
ent. Such commercial zinc prepara- 
tions as Zerlate and Dithane have been 
responsible for this type of response. 
Recently another organic zinc com- 
pound manufactured by Goodrich and 
known as z.a.c. has given substantial 
increases of lima and snap beans on 
certain soils when sprayed on _ the 
leaves. There was no indication of 
increases being due to disease control, 
since unsprayed checks appeared en- 
tirely healthy. 

Zinc deficiency affects the color of 
the leaves, giving a mottled yellow 
color. Zinc deficiency of corn is known 
as “white bud” because of its effect 
upon color of the shoot. In some zinc 
deficiencies, there has been death of 
the terminals. Also a rosette pattern 
at the end of terminal shoots has 
been observed. In peaches this is 


usually accompanied by thin, small 
leaves giving this deficiency the char- 


acteristic name of “little leaf.” On 
peaches, apples, and cherries, zinc de- 
ficiency is marked by premature drop- 
ping of leaves. Occurring on the 
young shoots except for the tip, it 
gives such trees an open or naked ap- 
pearance. In peaches, a shortage of 
zinc may also be associated with con- 
siderable borer damage. ‘This is evi- 
dently an indirect effect as zinc seems 
to affect the hardness of the wood. 
In severely affected trees it is possible 
for a man to completely twist a tree 
so that it breaks at the trunk. It 
is evident that such trees are much 
more subject to mechanical injury 
such as storm damage and breakdown 
due to fruit weight. 

The greatest need for zinc appli- 
cations appears to be on light Coastal 
Plain soils where considerable lime 
and phosphate have been applied. On 
the experiments with z.a.c. previously 
noted, response was greatest where 
phosphate accumulation gave high 
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readings of available phosphorus. If 
zinc is included with mixed fertilizer 
containing appreciable quantities of 
phosphates, some of the zinc is im- 
mobilized and greater quantities are 
necessary than when zinc compounds 
are applied directly to the soil. 

Arsenates also tie up zinc in an un- 
available form. Wherever large 
amounts of arsenates have been used 
either for disease control or for Jap- 
anese beetle control, there is a good 
possibility of response to added zinc. 
Recently it has been shown that the 
“shot hole” (small circular holes) 
damage of peach leaves can be cor- 
rected by large applications of zinc 
sulfate. In certain cases as much as 
5 Ibs. of zinc sulfate per tree have had 
to be applied to the soil to correct this 
condition. In a peach orchard owned 
by James Page, Richland, N.J., a co- 
operative experiment was established 
by the author and Atlantic County 
Vocational Agricultural Teachers, Wm. 
Powers and S. J. Cesare. Peach trees 
received 2, 4, 6, 8, and 10 ibs of zinc 
sulfate per tree but showed best re- 
sults with the 6-lb. treatment. Since 
arsenates remain in the soil for long 
periods of time, many orchard soils are 
unsuitable for crops when the orchard 
is removed. The addition of large 
amounts of zinc to such soils will 
greatly reduce the ill effects of the 
arsenates. 

Usually, 10 to 20 lbs. of zinc sul- 
fate per acre applied to the soil are 
sufficient to correct very mild defi-’ 
ciencies of zinc. When large amounts 
of phosphates or arsenates have ac- 
cumulated, it may be necessary to use 
several hundred pounds per acre to do 
the job. Such large applications are 
expensive. Correction can be accom- 
plished at a fraction of the cost by ap- 
plying zinc in form of sprays. The 
zinc compounds used for disease con- 
trol are especially useful. The use of 
z.a.c. appears to be very promising. 
An organic compound of low solu- 
bility, it remains on the leaf for a long 
time, constantly feeding a small amount 
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of zinc to the leaves. The applica- 
tion, if accompanied by use of p.e.p.s., 
a sticker, greatly lengthens the life of 
the z.a.c. 

According to Dr. N. F. Childers of 
the New Jersey Agricultural Experi- 
ment Station, leaf sprays of zinc to 
apples and peaches have caused injury. 
He obtained good results with heavy 
zinc applications to the soil or with 
a dormant spray of zinc sulfate. The 
spray was made by dissolving 25 lbs. 
of zinc sulfate in 100 gallons of water 
and was applied two weeks before 
buds opened. 

Molybdenum: Molybdenum has 
only recently been added to the list 
of elements necessary for plant growth. 
Since only minute quantities are needed 
by plants, it has been thought that 
soils could supply amounts sufficient 
for plant needs. However, it has been 
recently shown by the New Jersey 
Station that application of molyb- 
deum has greatly increased nitrogen 
fixation and therefore bettered the 
growth of legumes such as clovers and 
alfalfa. A strange disease of cauli- 
flower known as “whiptail” and so 
designated because of leaves appear- 
ing as whips (petioles with little or 
no blade) has been corrected by addi- 
tions of modybdenum in New York. 
Molybdenum deficiencies in tomatoes 
resemble to a marked degree symp- 
toms that are thought to be due to 
certain virus infections. It is not known 
whether any of these so-called virus 
symptoms are due to shortages of 
molybdenum, but their similarity sug- 
gests the need for further investiga- 
tion. Only very small amounts of 
molybdenum are needed to correct a 
deficiency. An application of % lb. 
of sodium molybdate is sufficient for 
acid soils but only %4 Ib. is needed on 
well-limed soils. As with other ele- 
ments, care should be taken to avoid 
excesses. 


Trace. Elements Mixed With 
Fertilizer 


The mixing of small quantities of 
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copper, iron, etc., in the fertilizer pre- 
sents a most serious problem to the 
fertilizer manufacturer. Not all soils 
and crops need the same amounts of 
these elements, requiring the manu- 
facturer to mix each farmer’s fertilizer 
separately if he is to include the trace 
elements in quantities to correct de- 
ficiencies. The inclusion of different 
amounts of trace elements with each 
lot of fertilizer means extra mixing 
and delays his operation at a most 
critical time. 

Also, there is a real problem in try- 
ing to mix 5 Ibs. or even 20 Ibs. of 
borax or any other material with a ton 
of fertilizer. That less than perfect 
mixes have occurred is not difficult to 
imagine. When they occur, part of 
the fertilizer may have toxic amounts 
of the trace element while other parts 
of the fertilizer may have insufficient 
amounts. 

If it is necessary to include trace 
elements in the fertilizer, the manu- 
facturer would like to see a definite 
amount of each trace element included; 
at least definite amounts for each 
analysis. Such additions must be kept 
small lest a large application of such 
fertilizer add so much of the trace 
element that injury results. If the 
amounts are kept to such quantities, 
the additions are useful only from the 
standpoint of preventing or delaying 
future deficiencies. There is not 
enough for correction of immediate 
deficiencies, 

There are other defects in trying to 
add these elements in the fertilizer. 
Such elements as iron, manganese, 
and zinc are readily fixed in the soil 
or in the fertilizer. Applications may 
fail to correct the deficiency. Also, 
such large quantities have to be used 
in certain cases that the application is 
not economical. 

The application of boron, manga- 
nese, iron, copper, zinc, and molyb- 
denum as dilute sprays seems to ob- 
viate most but not all of the defects 

(Turn to page 36) 
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A Terrebonne Parish group comes by boat to meet the bookmobile in Louisiana. 


Hooks for Better Crops 


By ‘ad By. ; 


Bureau of Agricultural Economics, U. $. Department of Agriculture, Washington, D. C. 


HAT books are instrumental in 

bringing forth both better crops 
and new crops, whether these books 
are used at the agricultural schools and 
colleges or in remote farmhouses, is so 
thoroughly recognized now in many 
quarters that rural library services ex- 
pand continuously, if more slowly than 
effects already gained may seem to 
justify. 

It is well known that the Extension 
Service, and particularly its honorable 
director, M. L. Wilson, is squarely be- 
hind the whole idea of bringing books 
to the rural families. Many state agen- 
cies, the large farm organizations, and 
innumerable smaller groups have 
helped in diverse ways to extend the 
services. States themselves take part— 
their parts are more active and exten- 
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sive in some instances than in others. 
Although much is yet to be done, re- 
sults today are probably more con- 
crete and practical than many realize. 

Farmers and farm families who have 
had good library service are convinced 
of the practical value of the books they 
get from these sources. The families, 
from farmer and housemother down to 
the young children, often revel in the 
general or special information they 
glean from these volumes or in the 
entertainment and amusement that 
other books provide, for most rural 
library services make a point of provid- 
ing what is wanted by all ages. 

By mail, by bookmobile, by jeep, 
by horseback, and on foot, rural book 
services from the larger centers now 
reach far out into the country in most 
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states. Sometimes the people meet the 
carrier at certain points along the high- 
way; sometimes the carrier leaves the 
books for a certain period at designated 
places where the people come to get 
them—at small branch or local li- 
braries, at country stores, at county 
agents’ offices, at schools, at private 
houses, sometimes at farmhouses. 

On the streets of Little Rock the re- 
turning bookmobile, splashed to the top 
with red mud, is a common sight. 
Down in the bayou country, people row 
over in their boats to the stopping place 
of the bookmobile. Up in the moun- 
tains they ride by muleback. Out on 
the plains a high-powered motorcar 
speeds 40 miles to meet the bookmobile 
and bring back books for the ranch 
house and for the distant neighbors. 

The service is best when an experi- 
enced and energetic library worker 
comes along, or drives the bookmobile, 
or rides the horse—a library assistant 
who can give practical suggestions 
about books and materials, answer the 


questions, help make selections, and 
take requests for other books on other 
subjects. 


What They Say 


One such driver-worker reported 
books or pamphlets on these subjects 
as taken out or asked for by bona fide 
farmers on her last trip; new crops 
and new uses for crops, new fertilizers 
and new insecticides, directions for 
building a modern chicken house. One 
farmer wanted ways of making a farm 
pay better—by better varieties of crops, 
or better yields, or better methods. He 
thought he was open to any sugges- 
tions that would help, if they were 
given in simple language. 

In the South in localities where 
cotton-growing is yielding to a cattle 
industry, the farmers in numbers ask 
for The Pasture Book by W. R. Thomp- 
son. On an R.F.D. route out from 
Dodson, La., Harvey Walker says, “I 
have used this book for a month. It is 
one to be studied and used. It is very 
practical and I have now recommended 
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it to many farmers.” The bookmobile 
rider in another part of the State re- 
ports that their copy is in constant 
use and many of the borrowers say it 
is the best book on pastures for Louisi- 
ana and Mississippi. The recent Year- 
books of the U. S. Department of Agri- 
culture come in for farmer commenda- 
tion, according to many of these itiner- 
ant librarians. 

Often a farmer reads several of the 
best books on a subject and will be 
ready to make his own evaluation: 
“Cotton Insects of the United States 
by Van Allen Little gave me more real 
information on cotton pests than any 
other three books I have read,” says one. 
Many of the farmers and other readers 
buy their own copies when they find 
just the book they. want. The book by 
Cox and Jackson called Crop Manage- 
ment and Soil Conservation has had 
frequent endorsement by farmers in 
many localities who said they were 
helped by it in their every-day farming. 
About Collings’ book on Commercial 
Fertilizers and Andrews’ on Response 
of Crops and Soils to Fertilizers and 
Manures, one borrower said, “They 
are both excellent. Each is one of the 
best in its field.” 


Overcoming Skepticism 


Evidence seems to say that even 
those farmers who deprecate books and 
bulletins in their regular farming turn 
to them as a way of keeping up with 
newer developments or to help them 
establish sidelines. A man on a small 
farm wanted to try raising frogs. He 
borrowed books about it, read and ex- 
perimented, and is now raising frogs 
for sale. Another farmer, wanting to 
preserve the hide of a calf, asked the 
bookmobile driver to bring him a book 
on tanning. Eventually he tanned hides 
to make all the leather he needed for 
mending harness, and then he found 
an opening in the next state for supply- 
ing the material for making book cov- 
ers. He estimates that the books lent 
him by the Louisiana Library Com- 
mission, including the expensive tech- 
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nical volumes, have saved or earned for 
him about $200 a year. 

And, “If the librarian comes out to 
the schoolhouse on community night 
and shows Battling Brucellosis, the 
farmers are interested, they want more 
films, get acquainted with the library 
workers, and begin to think of the li- 
brary service as a source of information 
for their farming,” says Miss Miller, 
Head of the Jefferson City and Cole 
County Libraries in Missouri, a com- 
bination which has not been working 
with the farmers very long. Like other 
library extension agencies, its workers 
find that film strips, slides, and record- 
ings make telling supplements. Texas 
is one of the states that has made ex- 
tensive use of them. 


Strong Central Collections 


These centralized services from large 
book collections reaching out into the 
farms are found in many states. Cali- 
fornia has always been a leader in such 
work. Hagerstown, Md., had one of 


the earliest forms of farm deliveries— 
books were first taken out to the farm 
families by the enterprising librarian by 
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means of horse and wagon, and her 
self-designed motored bookmobile was 
one of the first in this country. T.V.A. 
has helped to develop active book de- 
livery in out-of-the-way _ localities 
throughout its region and has stimu- 
lated deep penetration into much of 
the adjacent country. Vermont’s up-to- 
date bookmobiles, operating out from 
the State House at Montpelier, prob- 
ably cover the remote parts of all coun- 
ties more completely than other States 
have yet succeeded in doing. Louisi- 
ana is very active and has colorful 
experiences and results. These exam- 
ples drawn from different parts of the 
United States are suggestive only. In 
most states there are good beginnings 
and frequently good progress. 

The newer idea is distinctly in favor 
of the strong centralized collection with 
good extension services. Thus a com- 
munity keeps supplied with the books 
it wants and needs instead of having 
to rely on a small, independent, and 
often out-of-date local library. Some- 
times such local libraries get new life 
and vigor by linking up with a central 
service. 


(Turn to page 37) 


A librarian from a central library visits a community club bringing a new supply of 


books to exchange for those she has left before. 





Does Potash Fertilizer Heduce 
Protein Content of Alfalfa? 


By Arthur Wallace 


Division of Subtropical Horticulture, University of California, Los Angeles, California 


ANY people believe that the 

nutritional quality of crops is 
lowered when yields are increased with 
inorganic commercial fertilizers. Con- 
trary to this, considerable evidence has 
been accumulated for many crops under 
various conditions showing that the use 
of inorganic fertilizers actually im- 
proves the nutritional quality. The 
use of potassium fertilizers does oc- 
casionally result in plants having more 
carbohydrates and less proteins on a 


percentage basis than do unfertilized 


plants. Potash fertilizer results also, 
nearly always, in an increase in the 
potassium within a plant and a corre- 
sponding depression in the calcium. 
The inverse nature of these potassium- 
protein and potassium-calcium relation- 
ships has led some plant scientists to 
describe high-potash plants as “car- 
bonaceous” and those high in calcium 
as “proteinaceous.” This generaliza- 
tion does not apply to all species. 
Spinach, for example, can accumulate 
extremely large quantities of potassium 
and at the same time contain very high 
concentrations of nitrogenous materials. 

Alfalfa has been used as a test plant 
for more than 10 years by the Soils 
Department of the New Jersey Agri- 
cultural Experiment Station. In one 
phase of this long-time study an at- 
tempt was made to learn the potas- 
sium-calcium-carbohydrate-protein _ re- 
lationships in alfalfa and reasons for 
them. The major findings of this one 
phase are briefly described in this re- 
port. 


In 1945 a field experiment with 
Ranger alfalfa was initiated in New 
Brunswick, New Jersey, for the over 
all purpose ‘of determining the rela- 
tionships of mineral nutrition to the 
yield, longevity, and chemical compo- 
sition of alfalfa.* The experiment con- 
sisted of 25 plots in triplicate and was 
carried on for four years. Detailed 
chemical and physiological studies were 
made on the alfalfa from this field. 
For the purpose of this discussion, data 
from four treatments only need be con- 
sidered, and these are those plots top- 
dressed once a year with 0, 60, 120, 
and 180 Ibs. of potash (K.O) per acre. 
Similar data were obtained for each of 
the years except that the differences be- 
came progressively greater each year. 
For simplicity, data for only the third 
year (1948) will be discussed. 

The 1948 mean yields of oven-dried 
hay for each treatment were 4,930, 
7,080, 7,890, and 8,570 lbs., respectively, 
for the 0, 60, 120, and 180 Ib. applica- 
tions. Much of the produce in the no- 
potash plot was weeds and grasses. The 
nitrogen content ** of the hay decreased 

* Bear, F. E., and Wallace, A. Alfalfa, its min- 
eral requirements and chemical composition. Bul. 
748, New Jersey Agr. Exp. Sta., 1950. The 
experimental design and methods of analysis are 
reported in detail in that bulletin, which was re- 
printed in full in Better Crops WitH PLant Foop 
34: Nos. 5, 6, and 7. 1950 

** The values reported for each of the chemical 
constituents are the weighted means of the three 
cuttings made in 1948 and are on the dry-matter 
basis. Protein and nitrogen are used interchange- 
ably in this discussion. Crude protein is generally 
considered as nitrogen X6.25. Actual determina- 
tions of many samples of potassium-deficient alfalfa 
revealed that 18.5 per cent of the nitrogen was in 
the non-protein form; whereas 14.8 per cent of the 


nitrogen of high-potash alfalfa was in the non- 
protein form. 
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Fig. 1. The front four markers, from left to right, are in plots receiving respectively 120 Ibs. 
K2O per acre per year, 60 Ibs. K2O per acre per year, no K2O, and a heavy application of K2O 
at seeding time but none since. The alfalfa was seeded in 1945, fertilizer treatments were started 
in 1947, and the photograph was taken in the spring of 1949. The strip of luxuriantly-growing 
alfalfa in the rear overlaps the ends of each of the aboye-named plots and resulted from an appli- 
cation of 300 Ibs. K2O per acre put out for demonstrational effect in the very early spring of 1949. 


from 3.18 to 2.74 per cent as the top- creased from 0.50 to 1.41 per cent and 
dressing rates increased from 0 to 180 the calcium decreased ‘from 2.00 to 1.30 
lbs. potash per acre (Table I). The per cent. These values illustrate the 
potassium content simultaneously in- tendency for alfalfa to be more pro- 


Fig. 2. Insufficient potash, at the left, resulted in a large weed population with relatively little 
alfalfa. Weeds including grasses that are normally low in calcium seriously compete with alfalfa 
for the available potash. The annual potash application to the left plot was 60 lbs. per acre and 
that to the right, 120 lbs. 
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TABLE I.—INFLUENCE OF POTASH ON THE YIELD, CHEMICAL COMPOSITION, AND 
LEAF PERCENTAGE OF ALFALFA Hay GROWN IN 1948 IN NEW BRUNSWICK, NEW 


JERSEY. * 
Treatment . . ‘. Cation Leaf to 
KO per acre P+ —— —— sum of leaf + 
per year** y y y hay*** stem**** 
lb lb./ % of dry % of dry me./100 %, 
i acre matter matter gm. 7 
0 4930 .50 2.00 140 58.1 
60 7080 .76 1.73 130 52.0 
120 7890 1.11 1.58 129 48.7 
180 8570 1.41 1.30 125 45.6 








* Data are weighed means of three cuttings. Experiment was in third year. 


** Plots were in triplicate. 


*#** See note in text concerning cations and anions. 


*#** Leaf percentage. 


teinaceous when its potassium is low 
and its calcium is high. The informa- 
tion obtained in this study suggests that 
there are at least four factors operating 
collectively to cause the observed nitro- 
gen differences. Each of these is’ dis- 
cussed separately. 

The first factor found was that of 
carbohydrate dilution. A more rapid 
photosynthetic rate in healthy plants 
than in stunted ones results in an in- 
creased carbohydrate concentration. As 
a consequence, the minerals and pro- 
teins in the plant are both diluted as 
the carbohydrate supply is increased. 
An indirect measure of the dilution of 
minerals and protein resulting from the 
increased photosynthetic activity can be 
obtained from the differences in the 
total milliequivalent summation of 
either the cations or of the anions. *** 
This is based on the evidence that 
alfalfa tends to maintain a constant sum 

*** Chemically, cations are the basic or positive 
portions of salts and anions are the acid or negative 
portions. The cations usually absorbed by plants 
are combined potassium (K), calcium (Ca), mag- 
nesium (Mg), and sodium (Na). The anions 
commonly absorbed by plants are nitrate (NOs), 
phosphate (H,PO«), ‘ollete (SOs), and chloride 
(Cl). The use of chemical equivalents makes 
possible the evaluation of these elements on a 
uniform basis according to their combining powers. 
The sum of both cations and anions in alfalfa is 
usually constant as is the ratio between them. 
Ordinarily the cation and anion values are reported 
as milliequivalents (me.) per 100 grams of 
plant material. The milliequivalent (me.) values 


may be converted to pa values by multi- 
plying the me. of K by 0.0. Ca by 0.020, Mg 


y 0.012, Na by 0.023, N 4 ‘0.014, P by 0.031, 
S by 0.016, and Cl by 0.0355. 


of cations and of anions. The cation 
millequivalent sums of the alfalfa hay 
grown at the four potash levels from 
low to high potash were 140, 130, 129, 
and 125 (Table I). If the carbohydrate 
production of these plants had been 
uniform, thereby resulting in a con- 
stant cation sum of 125, the percentage 
nitrogen values of the hay from the 
four treatments might have been 2.75, 
2.89, 2.76, and 2.74 in place of 3.18, 
3.01, 2.85, and 2.74. These probable 
changes are recorded in Table IV and 
will be summarized later. 

The second factor found to influence 
the nitrogen content was chloride ab- 
sorption. The potassium fertilizer was 
applied as muriate. This means that 
the potassium was combined with a 
chloride carrier. Chloride and nitrate 
chemically are both anions; hence, 
compete with each other for absorption 
by plants. The chlorine content of the 
hay increased with the fertilizer appli- 
cation, and the nitrogen content de- 
creased an equivalent amount (Table 
II). Alfalfa obtains nitrogen from 
symbiosis but these results imply that 
a considerable part of the nitrogen in 
the alfalfa came in the form of nitrate 
from the soil supply. If chloride ab- 
sorption had been absent, the nitrogen 
values in the alfalfa from the four 
treatments might have increased to 3.21, 

(Turn to page 38) 
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The Pay-off on Good Gardening 





Above: Modern harvesting equipment is one of the big reasons why the average farmer toda 
supplies food and fibre for’ 14% persons whereas 100 years ago he produced enough for only 44 


Left: Haying attracts 
young as well as old. 
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Above: Time, space, and man power yield to the use of more and better equipment, providing the 
efficiency which has made American agriculture a bulwark of this country’s strength. 


Right: Much forage is 
needed to fill this barn. 








Fires are one of the major catastrophes of farm life. 
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To Hoe—or Easily understood interest has followed experimental 

work over the past few years regarding the use of 

Not to Hoe? weed-killers and the necessity for less and less cultiva- 

* tion of growing crops. To anyone who ever spent long, 

hot summer hours at the end of a hoe, hanging onto the handles of a walking 

cultivator behind a fly-switching horse, or bouncing around on the hard seat of 

a sulky engulfed in clouds of dust, the theory of “crusting” the surface of the soil 
to save moisture was welcome indeed. 

Now comes information from the Connecticut Agricultural Experiment Sta- 
tion in support of the hoe: “The increasing dependence upon chemicals for con- 
trolling weeds in agricultural crops has tended to mean less use of the cultivator 
for this purpose,” the release says. “But experiments at this Station during the 
past three years show that the cultivator is not ready for retirement. Results 
show that, aside from its merits in destroying weeds, cultivation definitely steps 
up crop production.” 

According to Dr. C. L. W. Swanson and H. G. M. Jacobson of the Station’s 
Soils Department, soil on cultivated plots showed improved structure and better 
aeration than that on plots treated with the weed-killer, 2,4-D. The better aerated 
soil released more nitrogen to the plants, which produced a larger yield. 

The test crop used was corn. On one-half the plots, 2,4-D was used exclu- 
sively for weed control. On the other half, cultivation was relied on to take 
care of the weed problem. 

Results were particularly striking during the 1948 and 1949 seasons, both hot, 
dry summers, interspersed with infrequent but heavy downpours of rain. On 
the 2,4-D plots, undisturbed by the cultivator, a hard crust formed, while the 
soil on the cultivated plots was porous and in good condition. 

More striking than the variation in soil, however, was the contrast in the 
crop grown. The corn on the 2,4-D plots was smaller and lighter green in color. 
At the end of the 1948 season, the cultivated plots yielded 61.5 bushels of corn 
per acre, while the plots treated with 2,4-D produced only 15.2 bushels. Cor- 
responding figures for 1949, when weather conditions were somewhat more 
lavorable, were 94.6 and 68.3. 

Yield differences were much less pronounced in 1950 which was an ideal 
year for corn production. All plots did well, with the area treated with 2,4-D 
producing only 15 bushels less per acre than the cultivated plots. However, 
measurements of nitrogen in the harvested corn grain showed that the cultivated 
corn contained substantially more nitrogen than that receiving 2,4-D treatments. 
It is known that protein content increases directly as nitrogen content increases, 
so the food value of the cultivated corn was greater. 

While the experiments were not designed to compare the efficiency of the 
two methods in controlling weeds, but only their effect on crop growth and 
soil tilth, observations did show that weed mortality on the 2,4-D plots was lower. 
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The release points out that despite the favorable results with cultivation, there 
is some evidence that it can be overdone. Soil examination of the corn plots 
under continuous cultivation for the three years showed that in areas where 
the tractor wheels had traveled many times, structure was poorer than in the 
spots where the wheel did not strike. Plans are to continue these experiments 
for several more years to see just how deleterious this compacting effect is on 
crop growth. 

From the past three years’ work, it would appear that in hot years with rains 
which are very heavy when they do occur, cultivation is essential. In years 
when weather conditions are more favorable for crop growth, some cultivation 
will give better results than reliance on weed-killers alone. “Probably the answer 
will be a judicious use of both methods of weed control, with the proportion 
dependent upon growing conditions,” the Station concludes. 


In the observance of the National Farm Safety 
The Need for More Week, July 22-28 this year, Secretary of Agri- 

culture Brannan emphasized two of the newer 
F arm oatety “perils” to farm life—greatly increased mech- 
anization and use of unskilled labor. During the past 10 years the number of 
farm workers has decreased by over 1,000,000. More than twice as many trac- 
tors and trucks are now used on farms and only half as many mules and horses. 
Eighty-six per cent of all farms are now provided with electrical service. Due 
to this increase in mechanization, together with better varieties, better methods, 
and other factors, the output per man-hour is 50 per cent higher than it was as 
recently as 1937. This mechanization has made farm workers more highly 
skilled and their replacement more difficult. Inroads upon these skilled workers 
by the military services, and the need for increased farm output, are faced with 
little reserve manpower to make these replacements. Younger and older men 
and women are filling in and their lack of experience is inducive to more 
accidents. 

Pointing out that prevention of accidents on farms is an essential part of our 
defense program, Secretary Brannan urges every possible adoption of safe prac- 
tices in farming and farm living. Suggestions should be given freely by the 
advisory forces and sincerely welcomed by all farm operators. 


We Have Moved On July 1, the editorial office of this magazine 


moved into the building recently purchased by 
the American Potash Institute at 1102 Sixteenth 
St., N.W., Washington 6, D. C. This is only a few doors away from our former 
location in the American Chemical Society building at 1155 Sixteenth St. Both 
the Institute and this office will welcome visitors at any time. Come in and 


see us. 
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Sweet 
Cotton Tobacco. Potatoes Potatoes Corn 
Cents 
per lb. 


Cents Ls bo 
per bu. 
July-June yPhy Sune had Sal 
69.7 87.8 64.2 
170.5 165.1 69.9 
131.4 117.4 74.5 
101.9 109.0 85.0 
53.2 118.0 84.0 
131.6 117.1 79.9 
91.2 108.1 59.8 
46.0 72.6 32.0 
38.0 54.2 31.9 
82.4 69.4 52.2 
44.6 79.8 81.5 
59.3 70.3 65.5 
114.2 92.9 104.4 
52.9 78.0 51.8 
55.7 69.8 48.6 
69.7 73.4 56.8 
54.1 85.4 61.8 
80.8 92.2 75.1 
117.0 118.0 91.7 
131.0 206.0 112.0 
150.0 190.0 109.0 
143.0 204.0 127.0 
124.0 218.0 156.0 
162.0 217.0 216.0 
155.0 222.0 129.0 
128.0 214.0 119.0 
127.0 211.0 136.0 
127.0 208.0 144.0 
122.0 218.0 144.0 
105.0 192.0 144.0 
85.8 154.0 137.0 
87.8 148.0 137.0 
88.9 173.0 145.0 
98.6 194.0 154.0 
103.0 205.0 160.0 
107.0 207.0 160.0 
112.0 203 .0 162.0 
109.0 209.0 164.0 
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Season Average Prices Received by Farmers for Specified Commodities * 


Wheat 
b . 


«ean une pA une 
88.4 


143.7 
121.7 


_ 
~ 
© 
° 


COSC dom tot iv NOM ADK 


Sits 
BS82 
ooo 


Index Numbers (Aug. 1909—July 1914 = 100) 


163 
138 
135 
113 
117 





Hay! Cottonseed 
Dollars Truck 


“eee 


“ee eee 
eee 2-4 


“eee 
eee 


SS83S8S S8SSS8S S888Ss 


i 
' 
‘ 


30 


December........ 
1951 
EOE 
February........ 
See 
Ns aides 6 xans 
ere 


ere 
ee 
September....... 
OOtODE...ccccccs 


December........ 
1951 

0 eee 

February...... ee 

March Eaegicudwws 


SEs whenasens 
Rot etsesnes 


bulk per 
unit N 


ADD AD CD CD DD DID IND et et ee et fet et fet fet ft fet pet pet det et KD OD 


Wo 02 C2 Go 


Wholesale Prices of Ammoniates 
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11-12% 
ammonia, 
15% bone 
phosphate, 
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Wholesale Prices of Phosphates and Potash * * 





Super- 
phosphate, 
Balti- 
more, 
per unit 
a, OEE $0 .536 
a .600 
ae .598 
CE xcaecudnaes .525 
a . 580 
EE .609 
ere .542 
Se caes 040449 .485 
errr .458 
RABE .434 
ee .487 
_ eae .492 
Ee .476 
Ae .510 
EE ae ee .492 
re .478 
aoe anaes .516 
1941.. .547 
1942 .600 
a .631 
1944 .645 
eee 650 
IE .671 
_, eee .746 
ERS AR .764 
Oo re .770 
1950 
MRC se 4wwis -760 
Se .760 
August....... .760 
September.... -760 
October....... .760 
November.... .760 
December..... .798 
1951 

JQRUARTF . oc .810 
February..... .810 
March. .....0- .810 
OO Ss 810 
| Ee ree .810 

110 
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101 
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85 
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92 
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142 

August. ...... 142 
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October....... 142 

November.... 142 
December. .... 149 
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Florida rock, 
land pebble, 75% f.o.b. 
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mines, bulk, bulk, 
per ton per ton 
$3.61 $4.88 
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Tennessee Muriate 






Sulphate Sulphate Manure 
of potash of pota&’h of potash salts 
bulk, in bags, magnesia, bulk, 
per unit, per unit, per ton, per unit, 
c.i.f. At- c.i.f. At- cif. At- c.i.f. At- 
lantic and lantic and lantic and lantic and 
Gulf ports? Gulf ports? Gulf ports? Gulf ports? 
$0.714 $0 .953 $24.18 $0 .657 
. 584 .860 23.72 .483 
.596 .854 23.58 537 
.646 .924 25.55 . 586 
.669 .957 26.46 .607 
.672 . 962 26.59 .610 
.681 .973 26.92 .618 
.681 .973 26.92 .618 
.681 .963 26.90 .618 
- 662 . 864 25.10 .601 
.486 .751 22.49 .483 
.415 .684 21.44 444 
.464 .708 22.94 .505 
.508 757 24.70 .556 
.523 .774 15.17 .572 
.521 .751 24.52 .570 
.517 .730 24.75 .573 
.522 .780 25.55 .367 
522 810 25.74 .205 
.522 .786 25.35 .195 
.522 .777 25.35 .195 
.522 777 25.35 195 
.508 .769 24.70 .190 
-432 .706 18.93 195 
.397 .681 14.14 .195 
.397 .703 14.14 195 
.336 647 12.77 .176 
.368 .704 13.98 -193 
.368 .704 13.98 .193 
.368 .704 13.98 .193 
.386 -704 13.98 .193 
. 386 -732 14.72 .193 
.420 .796 16.00 -210 
.420 796 16.00 .210 
.420 796 16.00 -210 
.420 796 16.00 -210 
.420 796 16.00 .210 
.420 796 16.00 .210 
82 90 98 74 
83 90 98 82 
90 97 106 89 
94 100 109 92 
94 101 110 93 
95 102 111 94 
95 102 111 94 
95 101 111 94 
93 91 104 91 
68 79 93 74 
58 72 89 68 
65 74 95 77 
71 79 102 85 
73 81 104 87 
73 79 101 87 
72 77 102 87 
73 82 106 87 
73 85 106 84 
73 82 105 83 
73 82 105 83 
73 82 105 83 
71 81 102 82 
70 74 78 83 
67 72 58 &3 
67 74 58 83 
63 68 53 80 
67 74 58 82 
67 74 58 82 
67 74 58 82 
70 74 58 82 
70 77 61 82 
75 84 66 85 
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and All Commodities 





Prices paid 
by farmers Wholesale 
forcom- _ prices 























Farm modities of allcom- Fertilizer Chemical Organic Superphos- 
prices* bought* moditiest materialf ammoniates ammoniates phate Potash** 
a 156 153 151 112 100 131 109 80 
ae 146 150 . 146 119 94 135 112. 86 
PE occ ciew es 141 148 139 116 89 150 100 94 
ae 149 152 141 121 87 177 108 97 
RE 148 150 139 114 79 146 114 97 
BOO 6 ciccew'e Eee 140 126 105 72 131 101 99 
ee 87 119 107 83 62 83 90 99 
| re 102 95 71 46 48 85 99 
er 104 96 70 45 71 81 95 
ae 90 118 109 72 47 90 91 72 
: re 123 117 70 45 97 92 63 
ae ee 114 123 118 73 7 107 89 69 
| ne 130 126 81 50 129 95 75 
| | 122 115 78 52 101 92 ef 
em 121 112 79 51 119 89 77 
1940. .:...... 100 122 115 80 52 114 96 77 
arr 123 130 127 86 56 130 102 77 
ene 158 149 144 93 57 161 112 77 
re 192 165 151 94 57 160 117 77 
ae 196 174 152 96 57 174 120 76 
Se 206 180 154 97 57 175 121 76 
a 234 197 177 107 62 240 125 75 
ar 275 231 222 130 74 362 139 72 
ee 285 250 241 134 89 314 143 70 






ieeowenes 249 240 226. 137 319 
































. 247 245 230 126 293 

_ ao 263 247 238 128 85 301 142 70 

August.... 267 248 243 131 85 321 142 70 

September. 272 252 247 131 85 324 142 70 

October... 268 253 247 131 85 323 142 73 

November. 276 255 251 132 85 328 142 74 

December.. 286 257 256 138 88 346 149 78 
1951 

January... 300 262 261 140 90 351 151 78 

February.. 313 267 268 141 91 358 151 78 

March.... 311 272 269 142 91 357 151 78 
— . See 309 273 268 141 91 353 151 78 

272 266 139 91 334 151 













*U. S. D. A. figures, revised January 1950. Beginning January 1946 farm prices 
and index numbers of specific farm products revised from a calendar year to a 
—— basis. Truck crops index adjusted to the 1924 level of the all-commodity 
ndex. 

+ Department of Labor index converted to 1910-14 base. 

tThe Index numbers of prices of fertilizer materials are based on original study 
made by the Department of Agricultural Economics and Farm Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The’ series was revised and reweighted as of March 1940 and November 1942. 

1 Beginning July 1949, baled hay prices reduced by $4.75 a ton to be comparable 
to loose hay prices previously quoted. 

2 All potash salts now quoted F.O.B. mines only: manure salts since June 1941, 
other carriers since June 1947. 

** The weighted average of prices actually paid for potash is lower than the 
annual average because since 1926 over 90% of the potash used in agriculture has 
been contracted for during the discount period. The maximum discount is now 
16%. Applied to muriate of potash, a price slightly above $.353 per unit K20 thus 
more nearly approximates the annual average than do prices based on arithmetical 
averages of monthly quotations. 












REVIEWS 


This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 


and Canada, relating to Fertilizers, Soils, Crops, and Economics. 


A file of this department of 


BETTER CROPS WITH PLANT FOOD would provide a complete index covering all publications 
from these sources on the particular subjects named. 


Fertilizers 


“Cotton Fertilization,” Agr. Exp. Sta., Univ. 
of Ariz., Tucson, Ariz., Bul. 234, Mar. 1951, 
L. L. Brimhall and W. T. McGeorge. 

“Commercial Fertilizers, Report for 1950,” 
Bul. 544, Dec. 1950, H. ]. Fisher; “Am- 
monium Nitrate and Poultry Manure in Fer- 
tilization of Tobacco,” Bul. 546, Mar. 1951, 
T. R. Swanback; Agr. Exp. Sta., New Haven, 
Conn. 

“The Role of Plant Foods in Permanent 
Soil Productivity Systems,” Agr. Exp. Sta., 
Univ. of Ill., Urbana, Ill., AG-1486, Mar. 1951, 
E. H. Tyner. 


“Commercial Fertilizers for Corn in Cen- 
tral and Eastern Nebraska,” Agr. Exp. Sta., 
Univ. of Neb., Lincoln, Neb., Outstate Testing 
Cir. 14, Apr. 1951, G. W. Lowrey and H. F. 
Rhoades. 


“Fertilizers. for Irrigated Soils of New 
Mexico,” Agr. Exp. Sta., N. Mex. College, 
State College, N. Mex., Press Bul. 1050, Mar. 
1951. H. E. Dregne and ]. E. Chapman. 


“Commercial Fertilizers—1951,” Dept. of 
Agr., Madison, Wis., Bul. No. 306, Mar.-Apr. 
1951, W. B. Griem. 


Soils 


“Soil Organic Matter for High Productivity,” 
Agr. Exp. Sta., Univ. of Ill., Urbana, Ill., 
AG-1485, Mar. 1951, R. H. Bray. 


“Coahoma County Soils,” Agr. Exp. Sta., 
Miss. State College, State College, Miss., Buil. 
475, July 1950, C. G. Morgan and H. B. 
Vanderford. 


“The Value of Soil Tests in New Mexico,” 
Agr. Exp. Sta., N. Mex. College, State College, 
N. Mex., Press Bul. 1052, Mar. 1951, H. E. 
Dregne and ]. E. Chapman. 


“Soil Studies in Lajas Valley,” Bul. No. 86, 
Aug. 1950, J]. A. Bonnet and P. Tirado Sul- 
sona; “Soil Studies in the Projected Coamo 
Irrigation Area,” Bul. No. 88, Sept. 1950, 
]. A. Bonnet and M. A. L. Lopez; Agr. Exp. 
Sta., Univ. of P. R., Rio Piedras, P. R. 

“How to Recognize Erosion in the North- 
east,” USDA, Wash., D. C., Agr. Inf. Bul. No. 
27, Dec. 1950, W. W. Reitz. 
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Crops 


“Cotton Planting,” Agr. Exp. Sta., Univ. of 
Ariz., Tucson, Ariz., Bul. 233, Mar. 1951, 
W. 1. Thomas, E. R. Holekamp, and K. R. 
Frost. 

“Herbaceous Perennials for Canadian Gar- 
dens,” Pub. 784, Nov. 1950; “Annual Flowers 
for Canadian Gardens,” Pub. 796, Nov. 1950; 
Exp. Farms Serv., Dept. of Agr., Ottawa, Ont., 
Can., Rev. by R. W. Oliver. 

“Dominion Experimental Station, Sum- 
merland, British Columbia, Progress Report 
1937-1948,” Exp. Farms Serv., Dept. of Agr., 
Ottawa, Ont., Can. 

“Report of the Station for the Year End- 
ing June 30, 1950,” Agr. Exp. Sta., Univ. of 
Conn., Storrs, Conn., Bul. 271, Dec. 1950. 

“The Influence of Seedbed Conditions on 
the Regeneration of Eastern White Pine,” 
Agr. Exp. Sta., New Haven, Conn., Bul. 545, 
Feb. 1951, D. M. Smith. 

“Vegetable Gardens,” Agr. Ext. Serv., Univ. 
of Del., Newark, Del., Ext. Bul. No. 55, Apr. 
1951, R. F. Stevens and E. K. Bender. 

“The Importance of Pasture,’ Agr. Ext. 
Serv., Univ. of Del., Newark, Del., Mimeo. 
Cir. No. 73, Feb. 1951, C. E. Phillips and 
W. H. Mitchell. 

“1950 Report Florida Agricultural Exten- 
sion Service,” Agr. Ext. Serv., Univ. of Fla., 
Gainesville, Fla., June 30, 1950. 

“Herbaceous Perennials,” Bul. 146, Jan. 
1951, J]. V. Watkins; “Strawberries in Florida 
Culture, Diseases, and Insects,” Bul. 148, Feb. 
1951, A. N. Brooks and E. G. Kelsheimer; 
Agr. Ext. Serv., Gainesville, Fla. 


“Watermelon Production Guide,” Cir. 96, 
Dec. 1950; “Sweet Potato Production Guide,” 
Cir. 97, Dec. 1950; “Tomato Production 
Guide,” Cir. 98, Dec. 1950; “Sweet Corn Pro- 
duction Guide,” Cir. 99, Dec. 1950; “Snap 
Bean Production Guide,” Cir. 100, Mar. 1951; 
“Cucumber Production Guide,” Cir. 101, Mar. 
1951; Pepper Production Guide,” Cir. 102, 
Mar. 1951; “Squash Production Guide,” Cir. 
103, Mar. 1951; Agr. Ext. Serv., Univ. of Fla., 
Gainesville, Fla. 


“SOth Anniversary Report, 1901-1951,” Agr. 
Exp. Sta., Univ. of Hawaii, Honolulu, Hawaii. 
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“The Life of the Land Extension in 
Hawaii 1948-50,” Agr. Ext. Serv., Univ. of 
Hawaii, Honolulu, Hawaii, Bul. 51, Apr. 
757. 


“Snap Bean Production in Hawaii,” Agr. 
Ext. Serv., Univ. of Hawaii, Honolulu, Hawaii, 
Ext. Cir. No. 306, Apr. 1951, Yukio Naka- 
gawa. 

“Fiftieth Annual Iowa Year Book of Agri- 
culture—1949,” Dept. of Agr., Des Moines, 
lowa. 

“A Preliminary Report on Experiments 
Conducted by the Crops and Soils Depart- 
ment of the Louisiana Agricultural Experi- 
ment Station 1950,” Agr. Exp. Sta., La. State 
Univ., Baton Rouge, La. 

“Fourteenth Biennial Report for the Years 
Ending June 30, 1949, and June 30, 1950,” 
Dept. of Agr., Lansing, Mich. 

“Sixty-third Annual Report Mississippi Agri- 
cultural Experiment Station, Fiscal Year End- 
ing June 30, 1950,” Agr. Exp. Sta., Miss. 
State College, State College, Miss. 

“The Year-Round Home Garden,’ Agr. 
Ext. Serv., Miss. State College, State College, 
Miss., Ext. Pub. 161 (15M), Feb. 1951, K. H. 
Buckley. 

“Tall Fescue in the Southeast,’ Agr. Edu. 
Dept., Miss. State College, State College, Miss., 
Apr. 1951, R. Y. Bailey. 

“Home Floriculture,” Agr. Exp. Sta., Univ. 
of Mo., Columbia, Mo., Cir. 352, Dec. 1950, 
J. E. Smith, Jr. 

“Corn Growing for the Potato Areas,” Agr. 
Ext. Serv., Rutgers Univ., New Brunswick, 
N. ]., Leaf. 48, Feb. 1951, J]. C. Anderson, 
]. C. Campbell, ]. W. Carncross, and B. B. 
Pepper. 

“Cultural Practices for New York Vine- 
yards,” Agr. Ext. Serv., Cornell Univ., Ithaca, 
N. Y., Ext. Bul. 805, Dec. 1950, N. Shazlis. 

“Progress Report, 1951: Pasture Fertility 
Research Station Coalgate, Oklahoma,” Agr. 
Exp. Sta., Okla. A & M College, Stillwater, 
Okla., Mimeo. Cir M-221, May 1951, H. J. 
Harper, W. C. Elder, and A. B. Nelson. 

“Science for the Farmer,” Agr. Exp. Sta., 
Pa. State College, State College, Pa., Supl. 
No. 3, Bul. 529, 63rd A. R., June 1951. 


“Woodland as a Farm Enterprise,” Bul. 536, 
Feb. 1951; “Woodland as a Farm Enterprise,” 
Bul. 536P, Feb. 1951; Agr. Exp. Sta., Pa. State 
College, State College, Pa., P. 1. Wrigley. 

“Vegetable Variety Trials—1950,” P. R. 
No. 42, Feb. 1951, M. L. Odland and C. J. 
Noll; “Practices Used on Tobacco Seedbeds at 
the Tobacco Research Laboratory, Lancaster 
Pennsylvania,” P. R. No. 48, May 1951, E. O. 
Schneider and W. S. Beach; Agr. Exp. Sta., 
Pa. State College, State College, Pa. 

“Annual Report of the Secretary of Agri- 
culture and Natural Resources for the Fiscal 
Year Ending June 30, 1949,” Dept. of Agr., 
Manila, Philippines. 
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“Performance of Legumes at the Angleton 
Station, 1949-50,” P. R. 1309, Jan. 12, 1951, 
M. E. Riewe and W. F. Turner; “Cool Season 
Grasses at College Station, Denton and lowe 
Park, 1948-50,” P. R. 1310, Jan. 12, 1951, 
E. C. Holt, D. 1. Dudley, L. E. Brooks, and 
R. C. Potts; “Production Practices for Sugar 
Beets on the High Plains of Texas,” P. R. 
1311, Jan. 12, 1951, W. C. McArthur, C. A. 
Bonnen, and A. C. Magee; Agr. Exp. Sta., 
Texas A & M College, College Station, Texas. 

“Diseases of Forage Crops,” Bul. 188, Jan. 
1951, S. B. Fenne; “Garden Roses for Vir- 
ginia,” Bul. 189, Jan. 1951, A. G. Smith, Jr.; 
Agr. Ext. Serv., Va. Poly. Inst., Blacksburg, 
Va. 

“Alfalfa Helps to Safeguard Feed Produc- 
tion in Wisconsin,” Agr. Ext. Serv., Univ. of 
Wis., Madison, Wis., Cir. 393, Mar. 1951, 
L. F. Graber and D. Smith. 


Economics 


..“Cigar Leaf Statistics and Outlook, Spring, 
1951,” Agr. Exp. Sta., Univ. of Conn., Storrs, 
Conn., Inf-25, May 2, 1951, A. W. Dewey. 

“Hawaiian Coffee, With Some Information 
About World Types, Grading, and Trading 
Practices,’ Agr. Econ. Rpt. No. 5; “1950 
Statistics of Diversified Agriculture in Hawaii,” 
Agr. Econ. Rpt. No. 7; May 1951, Agr. Ext. 
Serv., Univ. of Hawaii, Honolulu, Hawaii. 

“Suggested Adjustments for Southwestern 
Kansas Agriculture,” Agr. Exp. Sta., Kans. 
State College, Manhattan, Kans., Cir. 267, 
Nov. 1950, R. ]. Doll and E. Castle. 

“Maryland’s Sweet Potato Industry,” Agr. 
Ext. Serv.,, Univ. of Md., College Park, Md., 
Feb. 1951, H. L. Stier. 

“New Jersey's Farm Economic Situation,” 
Agr. Exp. Sta., Rutgers Univ., New Bruns- 
wick, N. ]., May 1951. 

“Keeping up on the Farm Outlook,” Ext. 
Serv., Wash. State College, Pullman, Wash., 
Ext. Cir. No. 189, Apr. 26, 1951, K. Hobson. 

“Corn Needed for Defense,” PA-151; 
“Wheat Needed for Defense,” PA-152; USDA, 
Pro. & Mkt. Adm., Wash., D. C. 


“Agricultural Statistics 1950,” 
Wash., D. C. 

“Gains in Productivity of Farm Labor,” 
USDA, Wash., D. C., Tech. Bul. 1020, Dec., 
1950, R. W. Hecht and G. T. Barton. 


“Some Questions . . . and Answers on 
Where and How to Get a Farm,” USDA, 
Wash., D. C., Leaf. No. 299, Rev. Dec. 1950, 
M. Thompson. 


“Report of the Secretary of Agriculture to 
the President of the United States, 1950,” 
USDA, Wash., D. C. . 


“1951-Crop Rye Price Support Program,” 
USDA, Pro. & Mkt. Adm., Wash. D. C. 721 
(Rye 51)—1. 


” 


USDA, 
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Seek Quick Starting Forage Strains 


STRONG tendency to get going 

early—what is called the ability 
to establish themselves in spite of un- 
favorable environment—has long been 
a quality greatly desired in crop plants. 
Quick starting, say U. S.-Department 
of Agriculture scientists, enables such 
strains to yield well when the stand is 
good and production factors are satis- 
factory later. 

Early establishment of forage crop 
seedings is getting attention at the De- 
partment’s Pasture Laboratory at State 
College, Pa. Speaking of the estab- 
lishment factor, Dr. Angus A. Hanson 
of the Laboratory and the Pennsylvania 
Agricultural Experiment Station says 
there are great differences in this re- 
gard between species, but he thinks 
advantages are to be gained by picking 
out superior plants within species. He 
says research men already know there 
are such differences in the ability of 
seedlings to withstand short periods of 


drought, not yet demonstrated under : 


field conditions. “But,” he says, “ca- 
pacity to develop a root system rapidly 
in early growth would have a marked 


effect on drought resistance and stand.” 

Hanson notes another establishment 
factor—a plant’s tolerance to low light 
intensity—especially important in for- 
age plants planted in mixtures with tall, 
shading plants. So far, he says, there is 
little evidence of variations in this fac- 
tor within most species. But in ladino 
clover the Pasture Laboratory has found 
significant differences to tolerance of 
low light. Some strains (clones) died 
soon after they were given only limited 
light, while others lived all through the 
experiment—up to 130 days. 

In bromegrass, Hanson reports, one 
defect is lack of seedling vigor, but 
in their research the scientists have 
found individual seedlings differ greatly 
in the length of the punch-like first leaf 
which pushes through the covering 
soil. This indicates a possibility for im- 
proving emergence of bromegrass seed- 
ings. Another important factor in get- 
ting better establishment here, he says, 
is variation in plumpness of the seed. 
The investigators have noted similar 
opportunities in orchard grass and 
alfalfa. 


Most Tobacco Used in Cigarettes 


IGARETTE production has 
mounted rapidly in the United 
States and is now more than 100 times 
as great as it was 50 years ago, the U. S. 
Department of Agriculture reports. 
About 3 billion cigarettes was the 
annual output at the beginning of the 
century. Last year 392 billion were 
produced with domestic consumption 
accounting for about 9 out of every 10. 
Domestic consumption amounted to 
361 billion, a new high record, accord- 
ing to Kathryn Parr, agricultural econ- 
omist. Cigarette manufacture now 
takes more than three out of every four 
pounds of the leaf tobacco grown in the 
United States and also calls for some 


imports of foreign tobaccos for mixing 
with native leaf. Before World War 
II imports were about 10 per cent of 
the native leaf used. The war made 
American cigarettes more. nearly _all- 
American, and imported tobacco now 
amounts to only 5 to 6 per cent. 

Taxation accounts for about half the 
retail price of the popular brand ciga- 
rettes. The Federal tax is 7 cents a 
package. Forty States and the District 
of Columbia now tax cigarettes, and 
Economist Parr estimates that the aver- 
age State tax is 2.3 cents a pack. A 
few cities impose a tax in addition to 
Federal and State taxes. 





36 


SC5 Stands for 


Sound Common Sense 


“M"HE public is beginning to realize 

that food comes from productive 
land and from nowhere else, for all 
practical purposes,” says the Soil Con- 
servation Service. 

“They are beginning to understand 
that when erosion strips off the pro- 
ductive layer of topsoil, it takes with 
it the available plant nutrients, major 
and minor elements alike, which the 
topsoil contains. Finally, they are be- 
ginning to realize that the subsoil that 
is left—usually relatively infertile and 
often essentially sterile—can produce 
food only in small quantities, and that 
the food so produced is almost certain 
to be low in the health-producing ele- 
ments that dietitians and medical sci- 
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entists know to be necessary to normal 
growth and functioning of the human 
body. 

“Much research, properly conceived 
and guided, is needed to establish be- 
yond question the exact relationships 
between soil and human nutrition. Un- 
til such time as that research has been 
completed, it is only common sense to 
bend every effort to see that the land 
that produces our food crops is kept in 
as good condition as possible and is 
used as soundly as possible. This can 
be accomplished only under a sound 
soil and water conservation plan, based 
on the use of every acre according to 
its capabilities and the treatment of 
every acre according to its needs.” 


Neglected Plant-food Elements 
(From page 16) | 


noted above. Much smaller amounts 
are necessary and therefore cost is ap- 
preciably reduced. It is much more 
practical to make “shotgun” spray ap- 
plications where the exact deficiency 
is unknown and correction is attempted 
by applying several materials at once. 
If the spray is dilute enough no harm 
will result even if the element is al- 
ready in good supply. However, it 
is possible to correct: a deficiency with 
this dilute spray if the element is in 
short supply. This is a definite ad- 
vantage over soil applications of this 
type. It is so much easier to cause 
toxicity by soil applications of an un- 
needed element since the amounts that 
would be applied are so much greater. 

Trace elements supplied as sprays 
function despite dry soil, high soil 
pH values, or soil accumulations of 
phosphates or arsenates. 


Spraying is not the perfect answer 
to trace-element deficiencies. It usu- 
ally increases costs due to inclusion of 
a special operation. However, in 
some cases, it can be combined with 
a spray program for disease or insect 
control. Spraying of the trace elements 
usually has to be repeated to cover 
new growth or replace material lost by 
rainfall washing off the spray. The 
inclusion of stickers or adhesives may 
reduce the number of applications nec- 
essary. Also, sprays are not very 
useful until the plant has enough leaf 
surface to absorb sufficient amounts 
of the element. Fortunately, the 
amounts needed by plants are small 
until the plant has grown considerably 
in size. However, in extreme cases, 
the deficiency may be so severe as to 
limit growth almost from the very 
beginning. Crops that do not have 
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much leaf surface (asparagus) or 
leaves that are extremely waxy and dif- 
ficult to wet (onions, cauliflower) do 
not lend themselves too well to sprays. 


Trace Elements As Dusts 


Some attempts have been made to 
supply the various trace elements as 
dusts. When the leaf surfaces are 
moist when applications are made, 
some quick responses have been noted. 
Generally this method is inferior to 
sprays and there is more possibility of 
injury. 

Summary 


Shortages of certain neglected ele- 
ments have become increasingly more 
numerous in the U.S. Such defi- 
ciencies have not occurred everywhere 
and in many areas deficiencies are un- 
known. However, light soils of the 
Coastal Plain and the muck soils have 
shown need of one or more of the 
trace elements. Deficiencies of the 
various trace elements have been de- 
scribed. The necessary elements can 
be added directly to the soil, mixed 
with fertilizer, or applied as dusts or 
sprays directly to the plants. 
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Correction of deficiencies is made 
difficult because of the small amounts 
needed and the relatively narrow 
range between deficient and _ toxic 
amounts. Additions of an element 
when not necessary may cause injury. 
This is more probable with soil ap- 
plications than with spray applications. 

For best results, a combination of 
methods of application may be used. 
Small amounts of certain trace ele- 
ments can be included with fertilizers 
as a possible means of preventing fu- 
ture deficiencies, and spray applica- 
tions will be most useful in correct- 
ing existing deficiencies. 

These applications, judiciously used, 
promise to increase yields of many 
crops now grown on certain soils as 
well as improve the quality of such 
produce. Certainly the time has come 
when the American farmer can no 
longer ignore or neglect these elements. 
He must make a determined effort to 
find out whether these materials can 
benefit the crops grown on his farm. 
In many cases, the results will show 
that these “neglected” elements need 
to be a definite part of his fertilizer 
program. 


Hooks for Better Crops 
(From page 19) 


How To Get Such Services? 


How to get such services as these? 
Methods differ in the different states, 
but Farmers’ Bulletin 1847 entitled 
Rural Library Service gives some sug- 
gestions and adds a directory of State 
Library Extension agencies to which 
specific inquiries may be made. 

The Louisiana State Library, the hub 
of the alert rural work in that State, 
celebrated its 25th anniversary last 
April. Along with the Lieutenant 
Governor and the presidents of several 


institutions, a Czech farmer on the 
program spoke for 15 minutes, choos- 
ing as his topic, On the Receiving End. 
“He was the hit of the evening,” con- 
fides Miss Culver, the State Librarian. 
“After many years of experience,” 
said Mr. Welcek, who also values 
greatly the cultural possibilities in this 
work, “I can in all sincerity say that 
the establishment of the bookmobile 
library in the rural sections is really 
‘the ultimate’ of all the ‘benefits’ the 
farmers of our State now enjoy.” 














with available materials and labor, but 
also to suit the land conditions. More 
than 300,000 farmers in these nine 
Southeastern States have seized the op- 
portunity to use these principles in ad- 
vancing the agriculture of this region. 

I am sure that there will not be in 
our time a 100 per cent soil and water 
conservation program applied to the 
farmlands of our country. But we 
know that there are certain phases of 
this program, mainly land capability 
and use, that should be completed with- 
in a period of a very few years. This 
information is needed not only as a 
basis for all agricultural programs, but 


3.09, 2.98, and 2.94 in place of the 3.18, 
3.01, 2.85, and 2.74. These probable 
changes are also listed in Table IV. At 
the fertilizer rates used, there was no 
indication that the chlorine had in- 
fluenced the yields. 

The third factor found to influence 
the nitrogen content was the differential 
ratio of leaves to stems. Small alfalfa 
plants always had a higher ratio of 
leaves to stems than larger plants 
(Table I), and leaves are always richer 
in nitrogen than are stems. The in- 
creased content of nitrogen in the low- 
potassium alfalfa hay resulted partly 
from the fact that such hay contained 
more leaves and less stems than did the 
better-growing alfalfa. There was no 
satisfactory basis from the data obtained 
for determining exactly how a uniform 
leaf percentage for each of the potash 
levels would have influenced the nitro- 
gen content. It is believed that the 


third and fourth factors are so related 








The March of Progress in Soil Conservation 
(From page 8) 





Does Potash Fertilizer Reduce Protein Content of Alfalfa? 
(From page 22) 
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also as a guide in industrial develop- 
ment. 

We also know that in the matter of 
applying needed soil conservation meas- 
ures to the farm lands of this country 
a large part of that job should be com- 
pleted within a period of 20 years. It 
costs a lot less to do it now than it will 
cost a few years later, and then we avoid 
the risk involved in putting it off. We 
are anxious that the bulk of the applica- 
tion job of soil and water conservation 
be finished at the earliest practicable 
time. It is more important that Amer- 
ica be safe than it is that we have a 
long-continuing job. 





that one nitrogen correction will suffice 
for both. 

The fourth factor was the differential 
distribution of nitrogen between the 
tops and the roots. Metabolic dis- 
turbances sometimes result in an ab- 
normal accumulation of a mineral ele- 
ment in one part of a plant and a re- 
duction of it in the rest of the plant. 
Previously in this discussion, only the 
top or hay portion of the alfalfa has 
been considered. The roots of the 
potassium-deficient alfalfa were found 
to be very low in nitrogen. Moreover, 
the nitrogen content of the roots in- 
creased with each larger rate of potash 
fertilizer (Table III). In other words, 
the alfalfa that had the highest nitro. 
gen content in the hay portion had the 
least in the roots and, conversely, that 
having the least nitrogen in the tops 
had the most in the roots. This could 
be expected, since the low-potash plants 
had higher proportions of leaves than 
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did the high-pot- 
ash plants. This 
can be described 
as a compensating 
influence, since in 
the former plants 
more nitrogen was 
used in leaves, 
leaving less for the 
roots. If the root 
production in each 
of the four treat- 
ments had been 
equal and if the 
nitrogen content 
of all roots had 
been 1.67 per cent, 
the nitrogen con- 
tents of the tops 
might have been 
3.18, 3.32, 3.44, 
and 3.55, respec- 
tively, in order of increasing potas- 
sium, **** 


Fig. 3. 


The nitrogen changes resulting from 
these factors are summarized in Table 
IV. When the four factors are equal- 
ized there is little difference in the 
probable nitrogen contents. The range 
is from 3.05 to 3.10 per cent instead of 
the original 2.74 to 3.18 per cent. Car- 
bohydrate dilution indirectly decreased 
the nitrogen content, chloride absorp- 
tion directly lowered it, but the differ- 


**** OF necessity these values assume that 
ill plots were uniform at the end of the 1947 
season, 


Potash hunger manifests itself in white fleckings on the margins 


of alfalfa leaves. 


ences in the leaf percentages and dis- 
tribution of nitrogen between the tops 
and roots can be ignored if the entire 
plant is considered as a single unit. It 
is of interest to note that chloride gave 
the only direct reaction and that the 
potassium influences were all indirect. 
It is possible that a deficiency of any 
other element could have resulted in 
a similar series of reactions. 

Any advantage of the extra nitrogen 
in the low-potassium alfalfa was more 
than offset by decreased yields and 
stands even when the alfalfa contained 
as much as 1.11 per cent potassium. 


TABLE II.—THE INVERSE RELATIONSHIP OF NITROGEN AND CHLORINE IN THE SAME 
ALFALFA Hay. 








Treatment 
K20 per acre 
per year 


Nitrogen 


in hay in hay 


Chlorine 


Proportion of total 
anion milliequivalents* 





N+Cl 


Nitrogen Chlorine 





% of dry 
lb. matter 


0 3.18 
60 3.01 
120 2.85 
180 2.74 


matter 


.07 
21 
.32 
.50 


* See note in text concerning cations and anions. 


% of dry 


% % 

















Better Crops Witn Piant Foop 






40 






TABLE III.—THE INFLUENCE OF POTASH ON THE LONGEVITY OF ALFALFA, ON THE 
WEIGHT OF THE ROOTS, AND ON AN INVERSE RELATIONSHIP BETWEEN NITROGEN 
IN THE ROOTS AND IN THE HAY PORTIONS. 

















Nitrogen Nitrogen 
in roots in hay 





K20 per acre Number plants Dry weight 
per year per acre of roots* 












lb. thousand lb. /acre % of dry matter | % of dry matter 







0 65.5 455 1.67 3.18 
60 218.0 1638 ~ 1.79 3.01 
120 290.6 2174 2.10 2.85 
180 370.5 3591 2.49 2.74 




















* Total for first 30 inches of soil. 







The extent of overwintering of the too low for continued maintenance of 
alfalfa was largely controlled by the this crop. The potassium content of 
amount of potash topdressing (Table 10 per cent of them was over 3 per 
III). Better stands, better yields, more cent, a value which is expensive and 
leaves per acre, and higher nitrogen perhaps unnecessary to maintain. It 
contents in the roots were obtained has been repeatedly demonstrated that 
when the potassium content of the hay small but frequent applications of this 
was 1.41 than when it was 1.11 per cent. element will prevent excess accumula- 
Enough potassium should certainly tions of it. 
be used on alfalfa in the humid region —‘The feeding value of the alfalfa to 
to insure maximum yields and longev- . . 
; animals cannot be overlooked. One 
ity. That should be enough to result . . . . 
; ... might ask if the nitrogen differences 
in at least 1.4 per cent of potassium in sis Tie Made ait: Wis ‘eaiiteas adteiiita Wintile 
the hay at cutting time. A recent sur- ow. egret. i ane 
are great enough to significantly in- 


vey of alfalfa fields in New Jersey re- 
vealed that in 40 per cent of them the fluence the feeding value. A nitrogen 


alfalfa contained less than 1.2 per cent content of 2.74 per cent (the lowest 
potassium, a value which is definitely value obtained) represents 17.1 per cent 




















TABLE IV.—SUMMARY OF THE CALCULATIONS SHOWING THE CHANGES CAUSED BY 
CERTAIN FACTORS IN THE NITROGEN CONTENT OF ALFALFA Hay WHEN GROWN 
AT DIFFERENT POTASH LEVELS. 












Factor Potash treatment Maximum deviation 
lb. /acre/year in total nitrogen 

















0 60 120 180 
Original per cent of nitrogen 
3.18 3.01 2.85 2.74 0.44 





Calculated changes in the per 
cent nitrogen 







If carbohydrate production had 







been equal 75 2:00 2.76 2.46 0.15 
If chloride absorption had been 
absent 3.21 3.09 2.98 2.94 0.27 
If the distribution of nitrogen 
between tops and roots had 3.18 3.32 3.44 3.55 0.37 







been equal* 
Means of probable values 


3.05 3.10 3.06 3.08 













* This factor also compensates for the differences in leaf percentage. 
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of crude protein. Such hay is generally 
considered to be of very high quality. 
The highest yielding alfalfa was thus 
still in the high-protein class even 
though 180 lbs. potash were applied 
per acre per year. This potash treat- 
ment resulted in hay with the lowest 
calcium content (1.30 per cent), but 


Lines hy a 
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such hay still provides calcium for 
animals in very liberal quantities. The 
feeding quality of the hay was defi- 
nitely reduced when the potassium con- 
tent of the hay fell below 1.41 per cent 
because the proportion of weeds and 
grasses in association with the alfalfa 
increased rapidly. 


Landscraper 


(From page 5) 


heaps of a neglected and forsaken 
zone. A chap out there who can grab 
a hoe and sail into the quack grass en- 
croaching on his carrots and violets 
is not apt to seize a torch and set fire 
to the courthouse. 

Even for the apartment-house 
dweller, the fine art of landscraping is 
by no means taboo. This summer an 
elderly couple with memories of many 
home gardens behind them asked per- 
mission of the apartment manager to 
“landscrape” a little strip of soil along 
the bare foundations facing the busy 
street. Nothing in that area has done 
more to make folks friendly and natu- 
ral in their attitude toward each other. 
They stop to admire the old-fashioned 
flowers and foliage plants and soon 
begin to chatter eagerly about old times 
back home and old ways and vanished 
pleasures. 

So my idea simply is that landscrap- 
ing may not be as high-toned and as 
distinguished as landscaping itself, but 
it does pack its own special compensa- 
tions for a guy in my grade. Particu- 
larly, if we are willing to go a little 
harder on labor than on Latin. 

What makes for a wider interest in 
growing things that taste good and 
look pretty is the general zest that some 
leaders have put into the program 
through informal but quite effective 
organization. Aside from the organ- 
ization which is thrown around the 
schools and the churches, there is noth- 


ing in our modern life that compares 
in strength and verve to the multitude 
of garden clubs and floral societies that 
have sprung up as stoutly as the weeds 
they worry about. 

We have them blossoming forth in 
ever greater numbers and membership 
right in the heat-baked cities, where 
some vacant lots are still left for experi- 
mentation. The suburbs of every size- 
able town claim their quota of hot 
enthusiasts. Not only have the urban 
leaders pushed the plant culture idea, 
but the rural sections have found new 
and better ways to make their homes 
more pleasant and their larders more 
diversified under the guidance of the 
agricultural extension services. It is 
not all done for beauty’s sake either, 
owing to the present high cost of fresh 
and canned vegetables and the neces- 
sary government set-asides pertaining 
to defense. 

Earlier in the season a group of gar- 
den guiders and planners with many 
years of experience held a session at 
Washington. The whole field was 
carefully reviewed and a decision was 
made to engage in a general com- 
munity revival of garden incentives. 
Just how far and how fast to go with 
these plans were the only unsolved 
problems. Many suggestions were 
given as to the slogans and titles by 
which the effort was to be introduced 
and kept alive. 
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“Defense” gardens was one idea pro- 
posed. It didn’t register, owing to obvi- 
ous reasons. “Security” gardens* was 
debated and laid aside. Finally, some- 
body proposed “Liberty” gardens and 
it drew majority favor, but when the 
proposition was put up to the Secretary 
of Agriculture for his blessing as a 
semi-public-sponsored deal, little en- 
couragement was at first secured. By 
midsummer somebody in the general 
committee had inveigled a casual sort 
of permission from headquarters to 
use the “Liberty” title for what it 
might be worth. Many of the original 
sponsors of this summer’s garden drive 
had already used the name anyhow, as 
this is a free country and used to adopt- 
ing trade-marks and shibboleths to 
further any cause. 


HE local fervor has spread, although 

not with quite the power and pur- 
pose that we had to hoe our own rows 
back in World War II. Over in Fau- 
quier county, Virginia, they made a 
community garden in a day. A group 
of Future Farmers changed a bare space 
of 50 by 100 feet into a well-planned 
and fully planted garden, including 
proper tillage and conservation meth- 
ods, the right balanced fertilizers, the 
suitable varieties, and some hints on 
insect and disease control thrown in for 
extra measure. 

North Dakota has swung into the 
garden-growing program as a major 
part of its civil defense planning. 
Texas expects to increase its 475,000 
home gardens by several thousand, to 
contribute, they estimate, fully fifty mil- 
lion dollars toward reducing the State’s 
out-of-pocket food bills. Official “Gov- 
ernors’ committees” are reporting good 
progress in gardening in Maine, Mis- 
souri, Michigan, and Washington. 

Prominent public leaders have voiced 
special endorsement of the garden di- 
rectives. Hon. Clarence Cannon of the 
House of Representatives heartily sup- 
ported the program recently in an ad- 

_dress when he urged more home gar- 
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dens because of the uncertain times and 
the inflated cost of vegetables. Charles 
Wilson of the Defense Production 
Agency also spoke encouragement to 
home gardeners, his argument being 
that it supplements the food which 
our hard-pressed commercial farms 
can raise. 

Right in that point there seems to be 
just one small divergence of opinion 
worth noting, but not worth much con- 
cern. It seems that some of our loyal 
and expert professional “green goods 
growers” in the expansive truck belts 
of the country give a rather wry glance 
at all these home-garden plans. Some 
of them are afraid that their acreages 
will grow more good nutritious vege- 
tables than the consuming public can 
absorb, if the dear public devotes so 
much time to its own tomatoes. How- 
ever, hastily gathered consumer figures 
tend to show that a home vegetable 
grower seldom satisfies all his newly 
acquired taste for succulent variety and 
quality—so he simply goes and buys 
more from the food stores and road- 
side stands. Contrariwise, the chap 
who leans on his hoe all the time and 
talks politics while the weeds banish 
his beets, or he who considers it all a 
nuisance, is not as steady a customer 
through the year for the truck farmer 
or the frozen food dealer as his garden- 
tending neighbor. I cannot support or 
refute these opposite pleas. Some truck 
growers scoff at such evidence. But 
anyhow, it will be a long time indeed 
before enough extra recruits and 
enough extra lots are available in the 
home-garden sport to cut the sales of 
the experts to any appreciable degree. 
To overplant any annual crop is un- 
wise, which is as good a rule for truck 
growers as for other cash-croppers. 

Quite aside from harsh commercial 
urges for open-air gardening by hope- 
ful couples, we have the newly ac- 
quired human scenery pertaining 


thereto. When I was a lad the women- 
folks hied themselves to the hot sunny 
gardens in calico gowns and fusty old 
sunbonnets—and some of them even 
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wore cotton mittens and gloves. In 
those days they were more afraid of 
tan and freckles and sunburn than our 
girls are now. How joyous it is now 
to hoe a weedy row back and forth be- 
side a charming damsel with shapely 
legs and plump arms and shoulders, 
willowy and competent, and as natural 
and openly aboveboard about both 
vegetable and human charms as possi- 
ble. Ah yes, that old geezer that Ed- 
win Markham dubbed “the man with 
the hoe” lived a couple of generations 
too soon. His look of despair and 
frustration and grouchy disdain would 
change to ardor and admiration in 
these happy times of curves amid the 
cucumbers. Gardening keeps one 
young, no doubt of it! 

Going back with regret again to 
mundane arguments for gardening, I 
see that the leaders are stressing the 
culture of tomatoes and sweet corn. 
Only about half the reserve stocks of 
these canned vegetables were on hand 
last spring, although the frozen stocks 
were more nearly normal. On the 
other side of the ledger we hear that 
several kinds of fresh fruits will be in 
greater abundance. Here, of course, 
the annual efforts of the new gardener 
cannot be expected to alter the situ- 
ation as to supplies—but when it comes 
to home-preserving efforts, the pros- 
pects for more fruit should spur the 
kitchen canners to outdo themselves. 

Tin for home and commercial can- 
ning will probably be plentiful. The 
prospects for rubber closures and covers 
of various kinds have become brighter. 
Materials for quick-freezer bags made 
out of chemical compounds are scarce. 
The sale of home-freezers in the first 
half of 1951 was up about 75 per cent 
over 1950, and the manufacturers will 
hardly be able to take care of the de- 
mand if it keeps up at that rate. Other 
likely places to salvage and store the 
fruits of 1951 gardens are the nearly 
12,000 locker plants serving consumers 
throughout the nation. 

How all that vast and complex field 
of food preservation we have today 
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insecticide) 


This Agricultural Family 
Yields Big Savings 


Seedling blights, fungous dis- 
eases and mites can rob farmers 
of countless bushels of potential 
yield, this year when we can 
least afford it. 

The quality products shown 
in the Naugatuck Agricultural 
family stand ready to serve 
1951’sall-out production effort 
by saving your crops from 
such ravages as these. 

*Reg. U.S. Pat. Off. 


UNITED STATES RUBBER COMPANY 


NAUGATUCK CHEMICAL DIVISION 
NAUGATUCK, CONNECTICUT 
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Time Proven LaMotte 
Soil Testing Apparatus 


LaMotte Soil Testing Service is the 
direct result of 30 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi- 
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil with proper interpretation to com- 
pensate for any special soil conditions 
encountered. 


Methods for the following are avail- 
able in single units or in combination 
sets: 

Ammonia Nitrogen Iron 

Nitrate Nitrogen pH (acidity & alka- 
Nitrite Nitrogen linity) 

Available Potash Manganese 

Available Phosphorus Magnesium 

Chlorides Aluminum 

Sulfates Replaceable Calcium 
Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units. 


LaMotte Morgan 
Soil Testing Outfit 


makes it a simple matter to deter- 
mine accurately the pH value or to 
know “how acid or how alkaline” your 
soil is. It can be used on soils of any 
texture or moisture content except 
heavy, wet clay soil. Complete with 
LaMotte Soil Handbook. 


LaMotte Chemical 


Products Co. 
Dept. BC Towson 4, Md. 
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differs from the situation back at the 
turn of the century, only a minority of 
us fully realize. Chemical and syn- 
thetic processes had little or nothing 
to do with the goods and utilities we 
required for growing and keeping gar- 
den vegetables and fruit. I presume 
that spelt considerable loss and waste 
which we did not appreciate. It did, 
however, make each family self-suff- 
cient and self-reliant. Far-off strikes or 
other disturbances of commercial rou- 
tine did not affect our tools and equip- 
ment very much in those days. 

Yet I for one would not care to go 
back and rely upon the whisk broom 
and a mixture of paris green or kero- 
sene to combat hordes of garden pests; 
and have to stand by in despair over 
the appearance of a mysterious and 
sudden leaf blight or blotch which 
blasted all hopes for the harvest. And 
remember the ravages of those army 
worms and grasshoppers before the ad- 
vent of “aldrin” or “chlordane” and 
“toxaphene?” 

Of course, science shows us that the 
bug battle has just begun. Nature is 
busy raising generations of insects 
which show strong resistance to all 
these modern compounds. Nobody 
knows how they'do it and how rapidly 
we must move to checkmate them with 
fresh irritants and poisons. This enter- 
prise on the part of the worms and 
their friends should cause more folks 
to enlist in the garden game. It gives 
it a certain zip and challenge, a tinge 
of the same threat that we have from 
communism. It may mean more in 
the end than the atom bomb to have 
destructive bugs and diseases flout our 
best efforts at control. I guess the lot 
of the ordinary home-garden variety of 
soil tiller is not so humdrum after all. 

So hand me that there old tool kit 
and my brogans, don’t let me’ forget 
the spray gun, give me a lift with the 
plant food bag, and wish me well on 
my crusade. I’ll meet you around the 
lot sometime in October, to pick the 
beets and pull the deep-rooted Brussels 
sprouts. 









You will want this book 
DIAGNOSTIC TECHNIQUES 
For 


Their Value and Use in Estimating the Fertility 
Status of Soils and Nutritional Requirements of Crops 


HISTORICAL INTRODUCTION 


by 


Firman E. Bear 


Chemical Methods for Assessing Soil 
Fertility 

by Michael Peech 
Correlation of Soil Tests With Crop 
Response to Added Fertilizers and With 
Fertilizer Requirement ; 

by Roger H. Bray 


Operation of a State Soil-Testing Serv- 
ice Laboratory 

by Ivan E. Miles and 

J. Fielding Reed 

Operation of an Industrial Service 
Laboratory for Analyzing Soil and Plant 
Samples 

by Jackson B. Hester 


Plant-Tissue Tests as a Tool in Agro- 
nomic Research 
by Bert A. Krantz, W. L. Nelson 
and Leland F. Burkhart 


Plant Analysis—Methods and Interpre- 
tation of Results 

by Albert Ulrich 
Biological Methods of Determining Nu- 
trients in Soils 

by Silvere C. Vandecaveye 
Visual Symptoms of Malnutrition in 
Plants 

by James E. McMurtrey, Jr. 


Edited by Herminie Broedel Kitchen, Associate Editor, Soil Science 


Specially priced at $2.00 per copy 


Copies can be obtained from: 


1102 Sixteenth St., N.W. 


Washington 6, D. C. 
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AVAILABLE LITERATURE 


The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts. 


Circulars 


Tematees (General) 
Asparagus (General) 
Vine Crops (General) 


Sweet Potatoes (General) 
Better Corn (Midwest) and (Northeast) 
The Cow and Her Pasture (General) 


Reprints 


F-8-40 When Fertilizing, Consider Plant-food 
Content of Crops 

8-5-40 What is the Matter with Your Soil? 

J-2-48 Maintaining Fertility When Growing 
Peanuts 

Y-S-48 Value & Limitations of Methods of 
Diagnosing Plant Nutrient Needs 

FF-8-48 Potash for Citrus Crops in California 

A-1-44 What's in That Fertilizer Bag? 

QQ-12-44 Leaf Analysis—A Guide to Better 


ops 
P-3-45 Balanced Fertility in the Orchard 
Z-5-45 Alfalfa—the Aristocrat 
GG-6-45 Know Your Soil 
00-8-45 Potash Fertilizers Are Needed on 
Many Midwestern Farms 
ZZ-11-45 First Things First in Soil Fertility 
T-4-46 Potash Losses on the Dairy Farm 
Y-5-46 Learn Hunger Signs of Crops 
AA-5-46 Efficient Fertilizers Needed for Profit 
in Cotton 
WW-11-46 Soil Requirements for Red Clover 
A-1-47 Fertilizing Vegetables by Applying 
Fertilizer to Preceding Cover Crop 
1-2-47 Fertilizers and Human Health 
P-8-47 Year-round Grazing 
T-4-47 Fertilizer Practices for Profitable 
Tebacco 
AA-S-47 The Potassium Content of Farm 


Crops 
TT-11-47 How Different Plant Nutrients In- 
fluence Plant Growth 
VV-11-47 Are You Pasture Conscious? 
R-4-48 Needs of the Corn Crop 
X-6-48 Applying Fertilizers in Solution 


AA-6-48 The Chemical Composition of Agri- 
cultural Potash Salts 

GG-10-48 Starved Plants Show Their Hunger 

00-11-48 The Use of Soil Sampling Tubes 

TT Season-long Pasture for New Eng- 
and 

E-1-49 Establishing Bermuda-grass 

F-2-49 Fertilizing Tomatoes for Earliness 
and Quality 

CC-8-49 Efficient Vegetable Production Calls 
for Soil Improvement 

EE-8-49 Why Use Potash on Pastures 

GG-10-49 What Makes: Big Yields 

KK-10-49 An Approved Soybean Program 
for North Carolina 

QQ-11-49 Some Fundamentals of Soil Build- 


ing 
RR-11-49 Alfalfa as a Money Crop in the 
South 
SS-12-49 Fertilizing Vegetable Crops 
B-1-50 More Corn From Fewer Acres 
F-1-50 A Simplified Field Test for Deter- 
mining Potassium in Plant Tissue 


I-2-50 Boron fer Alfalfa 

K-8-50 Metering Dry Fertilizers and Soil 
Amendments into Irrigation Systems 

L-3-50 Food For Thought About Food 

N-3-50 Can We Afford Enough Fertilizer to 
Insure Maximum Yields? 

0-4-50 Birdsfoot Trefoil—A Promising For- 


age Crop 

P-4-50 Potash Production a Progress Re- 
port 

S-4-50 Year-round Green 

U-5-50 Reseeding Crimson Clover Adds New 
Income for the South 

V-5-50 Potassium Cures Cherry Curl Leaf 

X-5-50 Fertilizers Help Make Humus 

Z-6-50 Potash Tissue Test for Peach Leaves 

AA-8-50 Alfalfa—lIts Mineral Requirements 
and Chemical Composition 

BB-8-50 Trends in Soil Management of 
Peach Orchards 

CC-8-50 Bermuda Grass Can Be Used in Corn 
Rotations 

GG-11-50 Tall Fescue in the Southeast 

HH-11-50 The Minor Element Problem 

II-11-50 Tree Symptoms and Leaf Analysis 
Determine Potash Needs 

JJ-11-50 Insect Control Goes With Cotton 
Fertilizer Plan 

KK-12-50 Surveying the Results of a Green 
Pastures Program 

LL-12-50 Higher Fertilizer Applications Rec- 
ommended in Wisconsin 

MM-12-50 Erosion Removes Plant Nutrients 
and Lowers Crop Yields 

NN-12-50 Plenty of Moisture, Not Enough 
Soil Fertility 

00-12-50 Know Your Soil. VI. 
Sandy Loam 

A-1-51 Soil-testing Reduces Guesswork 

B-1-51 Alfalfa, Queen of Forage Crops 

C-1-51 Know Your Soil. VII. Magnesium- 
potassium Relation for Sweet Potatoes 
on Sandy Soils 

D-1-51 The Vermont Farmer Conserves His 
Soil 

F-2-51 The Land-use-pattern Scale 

G-2-51 Grassland Farming Brings New 
Management Problems 

H-2-51 Kay-two-oh in California 

I-2-51 Soil Treatment Improves Soybeans 

J-3-51 Fertilizing the Corn Crop in Wis- 
consin 

K-3-51 Increasing Cotton Yields in North 
Carolina 

L-3-51 Know Your Soil. VIII. Penn Silt 
Loam 

M-3-51 A Look at Alfalfa 
the Northeast 
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1102 16TH STREET, N. W. 
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FREE LOAN OF EDUCATIONAL FILMS 


The American Potash Institute will be pleased to loan to educational 
organizations, agricultural advisory groups, responsible farm associa- 
tions, and members of the fertilizer trade the motion pictures listed 
below. This service is free except for shipping charges. 


FILMS (ALL 16 MM. AND IN COLOR) 


The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.) 

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. cot) 

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. aa 

The Plant Speaks Thru Leaf Analysis (Sound, ing time 18 min. on 800-ft. reel. 

Save That Soil (Sound, running time 28 min. on 1200-ft. reel.) 

Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.) 

Potash Production in America (Silent, running time 40 min. on 400-ft. reels.) 

In the Clover (Sound, running time 25 min. on 800-ft. reel.) 


OTHER 16 MM. COLOR FILMS AVAILABLE ONLY FOR TERRITORIES INDICATED 


South: Potash in Southern Agriculture (Sound, running time 20 min. on 800-ft. reel.) 
Midwest: New Soils From Old (Silent, 800-ft. edition running time 25 min.; 
1200-ft. edition running time 45 min. on 400-ft. reels.) 
— — Placement of Fertilizers (Silent, running time 20 min. on 400-ft. 
reel. 
Ladino Clover Pastures (Silent, running time 25 min. on 400-ft. reels.) 
Potash From Soil to Plant (Silent, running time 20 min. on 400-ft. reel.) 
Potash Deficiency in Grapes and Prunes (Silent, running time 20 min. on 
400-ft. reel.) 
anaes Citrus Quality to Market (Silent, running time 25 min. on 800-ft. 


reel. 
Canada: The Plant Speaks Thru Deficiency Symptoms 
The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm 


Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y. 
Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, orth Carolina. 
Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma. 
Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois. 
West: Department of Visual Education, University of California, Berkeley 4, 
California. 
Department of Visual Education, University of California Extension, 
5 Hilgard Ave., Los Angeles 24, California. 
Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash- 


iy pe 
Canada: National Film Board, Ottawa, Ontario, Canada. 


Request should be made well in advance and should include informa- 
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of loan. 


Request bookings from your nearest distributor 





A government crop inspector visited 
a farm and began asking questions. 
“Do you people around here ever have 
trouble with insects getting in your 
corn?” he inquired. 

“Balls o’ fire, we sure do!” said the 
farmer. “But we jes fishes ’em out an’ 
drinks it anyhow.” 


* * * 


She: “Let’s sit this dance out—no 
one will be the wiser.” 
He: “Oh, yes; you will!” 


* * * 


Two snowy-haired old ladies, jounc- 
ing along in an antiquated automobile, 
made an illegal turn on the town’s 
main street. The traffic cop had to 
blow his whistle vigorously and re- 
peatedly before they came to a stop. 
“Didn’t you hear my whistle, lady?” 
he asked. 

Wide-eyed and innocent the little 
lady looked at him. “Yes, indeed,” 
she said, “but I never flirt ‘while 
driving.” 

With a grin, the amazed cop waved 
them on. 

. * * * 


“Do you suffer from the heat in 
summer?” 
“Yes, indeed, more than in any other 


season.” 
* * * 


Middle age is the time of life when 
a man stops wondering how he can 
escape temptation, and begins wonder- 
ing if he is missing anything. 


A colored country preacher, who was 
strong on visiting the female members 
of his flock, was traveling along the 
road to the home of one of his congre- 
gation when he met the small son of 
the lady member. 

Parson: “Where’s your mother?” 

Small Negro: “She’s home.” 

Parson: “Where’s your paw?” 

Small Negro: “He’s home.” 

Parson: “Tell ’em howdy fuh me.” 


* * * 


Two men worked side by side in a 
War Production Board office in Wash- 
ington. They never spoke, but each 
watched the other. One man quit work 
daily at four o’clock. The other toiled 
on till six or later. 

Months passed. Then the harder 
working of the two met the other. 

Hard Worker: “Beg your pardon. 
Do you mind telling me how you clean 
up your work every day at four 
o'clock?” 

Other Worker: “Not at all. When 
I come to a tough piece of detail, I 
mark it, ‘Refer to Commander Smith.’ 
I figure that, in an outfit as large as 
this, there is sure to be a Commander 
Smith. And I must be right; none 
of these papers come back to me.” 

Hard Worker (starting to remove 
his coat): “Brother, prepare for action. 
I’m Commander Smith!” 


_ * * 
A soldier eats twice as much canned 
goods as a civilian—80 cans'a year as 


against 40 cans. That includes newly- 
weds, too. 





FERTILIZER BORATES 
a“A NEW HIGH GRADE? product 


1—FERTILIZER BORATE, HIGH GRADE— 
a highly concentrated sodium borate ore concen- 
trate containing equivalent of 121% Borax. 


2— FERTILIZER BORATE—a sodium borate ore concentrate con- 
taining 93% Borax. 


Both offering economical sources of BORON for 
either addition to mixed fertilizer or for 
direct applications where required 


Each year larger and larger acreages of our cultivated lands show 
evidences of Boron deficiency which is reflected in reduced pro- 
duction and poorer quality of many field and fruit crops. Agricul- 
tural Stations and County Agents recognize such deficiencies and 
are continually making specific recommendations for Boron as a 
minor plant food element. 


Literature and Quotations on Request 


PACIFIC COAST BORAX CO. 


Division of Borax Consolidated, Limited 


100 Park Ave., 2295 Lumber St., 510 W. 6th St., 
New York 17, N. Y. Chicago 16, Ill. Los Angeles 14, Calif. 


AGRICULTURAL OFFICES: 
P.O. Box 290, Beaver Dam, Wisc. @ First National Bank Bldg., Auburn, Ala. 





V-C Fertilizers are produced in va- 
rious analyses so that there is a V-C 
Fertilizer for every crop on every 
soil. Each V-C Fertilizer is a rich, 
mellow blend of better plant foods, 
properly-balanced to supply the 
needs of the crop for which it is rec- 
ommended. For instance, V-C Corn 
Fertilizer contains the plant food 


Atlanta, Ga. « 
Jackson, Miss. « 








elements that corn needs to make 
vigorous growth, develop strong 
sturdy stalks, healthy, deep-green 
foliage, and big ears loaded with bet- 
ter grain. Tell your V-C Agent you 
want the right V-C Fertilizer for 
each crop you grow. See what a big 
difference these better fertilizers 
make in your yields and your profits! 


VIRGINIA-CAROLINA CHEMICAL CORPORATION 


MAIN OFFICE: 401 East Main Street, Richmond 8, Virginia 


Norfolk, Va. « Greensboro, N. C. 

Savannah, Ga. « 
Memphis, Tenn. « 
Baltimore, Md. * Carteret,N.J. ¢ E. St.Louis, Ill. « Cincinnati, 0. « Dubuque, la. 


e Columbia, S. C. 
¢ Birmingham, Ala. 
Orlando, Fla. 


e¢ Wilmington, N.C. 
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